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27 Human Secreted Proteins 

This application is a continuation-in-part of, and claims benefit under 35 
U.S.C. § 120 of copending PCT International Application Serial No. 
PCT/US00/06783, filed March 16, 2000, which is hereby incorporated by reference, 
5 which claims benefit under 35 U.S.C. § 1 1 9(e) based on U.S. Provisional Application 
No. 60/125,055, filed March 18, 1999, which is hereby incorporated by reference. 
Field of the Invention 

This invention relates to newly identified polynucleotides, polypeptides 
encoded by these polynucleotides, antibodies that bind these polypeptides, uses of 

10 such polynucleotides, polypeptides, and antibodies, and their production. 

Background of the Invention 
Unlike bacterium, which exist as a single compartment surrounded by a 
membrane, human cells and other eucaryotes are subdivided by membranes into many 
functionally distinct compartments. Each membrane-bounded compartment, or 

15 organelle, contains different proteins essential for the function of the organelle. The 
cell uses "sorting signals," which are amino acid motifs located within the protein, to 
target proteins to particular cellular organelles. 

One type of sorting signal, called a signal sequence, a signal peptide, or a 
leader sequence, directs a class of proteins to an organelle called the endoplasmic 

20 reticulum (ER). The ER separates the membrane-bounded proteins from all other 
types of proteins. Once localized to the ER, both groups of proteins can be further 
directed to another organelle called the Golgi apparatus. Here, the Golgi distributes 
the proteins to vesicles, including secretory vesicles, the cell membrane, lysosomes, 
and the other organelles. 

25 Proteins targeted to the ER by a signal sequence can be released into the 

extracellular space as a secreted protein. For example, vesicles containing secreted 
proteins can fuse with the cell membrane and release their contents into the 
extracellular space - a process called exocytosis. Exocytosis can occur constitutively 
or after receipt of a triggering signal. In the latter case, the proteins are stored in 

30 secretory vesicles (or secretory granules) until exocytosis is triggered. Similarly, 
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proteins residing on the cell membrane can also be secreted into the extracellular 
space by proteolytic cleavage of a "linker" holding the protein to the membrane. 

Despite the great progress made in recent years, only a small number of genes 
encoding human secreted proteins have been identified. These secreted proteins 
include the commercially valuable human insulin, interferon, Factor VIII, human 
growth hormone, tissue plasminogen activator, and erythropoeitin. Thus, in light of 
the pervasive role of secreted proteins in human physiology, a need exists for 
identifying and characterizing novel human secreted proteins and the genes that 
encode them. This knowledge will allow one to detect, to treat, and to prevent 
medical diseases, disorders, and/or conditions by using secreted proteins or the genes 
that encode them. 

Summary of the Invention 

The present invention relates to novel polynucleotides and the encoded 
polypeptides. Moreover, the present invention relates to vectors, host cells, 
antibodies, and recombinant and synthetic methods for producing the polypeptides 
and polynucleotides. Also provided are diagnostic methods for detecting diseases, 
disorders, and/or conditions related to the polypeptides and polynucleotides, and 
therapeutic methods for treating such diseases, disorders, and/or conditions. The 
invention further relates to screening methods for identifying binding partners of the 
polypeptides. 

Detailed Description 

Definitions 

The following definitions are provided to facilitate understanding of certain 
terms used throughout this specification. 

In the present invention, "isolated" refers to material removed from its original 
environment (e.g., the natural environment if it is naturally occurring), and thus is 
altered "by the hand of man" from its natural state. For example, an isolated 
polynucleotide could be part of a vector or a composition of matter, or could be 
contained within a cell, and still be "isolated" because that vector, composition of 
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matter, or particular cell is not the original environment of the polynucleotide. The 
term "isolated" does not refer to genomic or cDNA libraries, whole cell total or 
mRNA preparations, genomic DNA preparations (including those separated by 
electrophoresis and transferred onto blots), sheared whole cell genomic DNA 
5 preparations or other compositions where the art demonstrates no distinguishing 
features of the polynucleotide/sequences of the present invention. 

In the present invention, a "secreted" protein refers to those proteins capable 
of being directed to the ER, secretory vesicles, or the extracellular space as a result of 

10 a signal sequence, as well as those proteins released into the extracellular space 

without necessarily containing a signal sequence. If the secreted protein is released 
into the extracellular space, the secreted protein can undergo extracellular processing 
to produce a "mature" protein. Release into the extracellular space can occur by many 
mechanisms, including exocytosis and proteolytic cleavage. 

15 In specific embodiments, the polynucleotides of the invention are at least 15, 

at least 30, at least 50, at least 100, at least 125, at least 500, or at least 1000 
continuous nucleotides but are less than or equal to 300 kb, 200 kb, 100 kb, 50 kb, 15 
kb, 10 kb, 7.5 kb, 5 kb, 2.5 kb, 2.0 kb, or 1 kb, in length. In a further embodiment, 
polynucleotides of the invention comprise a portion of the coding sequences, as 

20 disclosed herein, but do not comprise all or a portion of any intron. In another 

embodiment, the polynucleotides comprising coding sequences do not contain coding 
sequences of a genomic flanking gene (i.e., 5' or 3' to the gene of interest in the 
genome). In other embodiments, the polynucleotides of the invention do not contain 
the coding sequence of more than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 3, 2, or 

25 1 genomic flanking gene(s). 

As used herein, a "polynucleotide" refers to a molecule having a nucleic acid 
sequence contained in SEQ ID NO:X or the cDNA contained within the clone 
deposited with the ATCC. For example, the polynucleotide can contain the 
nucleotide sequence of the full length cDNA sequence, including the 5' and 3' 

30 untranslated sequences, the coding region, with or without the signal sequence, the 
secreted protein coding region, as well as fragments, epitopes, domains, and variants 
of the nucleic acid sequence. Moreover, as used herein, a "polypeptide" refers to a 



4 



molecule having the translated amino acid sequence generated from the 
polynucleotide as broadly defined. 

In the present invention, the full length sequence identified as SEQ ID NO:X 
was often generated by overlapping sequences contained in multiple clones (contig 
5 analysis). A representative clone containing all or most of the sequence for SEQ ID 
NO:X was deposited with the American Type Culture Collection ("ATCC"). As 
shown in Table 1, each clone is identified by a cDNA Clone ID (Identifier) and the 
ATCC Deposit Number. The ATCC is located at 10801 University Boulevard, 
Manassas, Virginia 201 10-2209, USA. The ATCC deposit was made pursuant to the 
10 terms of the Budapest Treaty on the international recognition of the deposit of 
microorganisms for purposes of patent procedure. 

A "polynucleotide" of the present invention also includes those 
polynucleotides capable of hybridizing, under stringent hybridization conditions, to 
sequences contained in SEQ ID NO:X, the complement thereof, or the cDNA within 
15 the clone deposited with the ATCC. "Stringent hybridization conditions" refers to an 
overnight incubation at 42 degree C in a solution comprising 50% formamide, 5x SSC 
(750 mM NaCl, 75 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x 
Denhardt's solution, 10% dextran sulfate, and 20 ug/ml denatured, sheared salmon 
sperm DNA, followed by washing the filters in O.lx SSC at about 65 degree C. 
20 Also contemplated are nucleic acid molecules that hybridize to the 

polynucleotides of the present invention at lower stringency hybridization conditions. 
Changes in the stringency of hybridization and signal detection are primarily 
accomplished through the manipulation of formamide concentration (lower 
percentages of formamide result in lowered stringency); salt conditions, or 
25 temperature. For example, lower stringency conditions include an overnight 

incubation at 37 degree C in a solution comprising 6X SSPE (20X SSPE = 3M NaCl; 
0.2M NaH 2 P0 4 ; 0.02M EDTA, pH 7.4), 0.5% SDS, 30% formamide, 100 ug/ml 
salmon sperm blocking DNA; followed by washes at 50 degree C with 1XSSPE, 
0.1% SDS. In addition, to achieve even lower stringency, washes performed 
30 following stringent hybridization can be done at higher salt concentrations (e.g. 5X 
SSC). 
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Note that variations in the above conditions may be accomplished through the 
inclusion and/or substitution of alternate blocking reagents used to suppress 
background in hybridization experiments. Typical blocking reagents include 
Denhardt's reagent, BLOTTO, heparin, denatured salmon sperm DNA, and 
5 commercially available proprietary formulations. The inclusion of specific blocking 
reagents may require modification of the hybridization conditions described above, 
due to problems with compatibility. 

Of course, a polynucleotide which hybridizes only to polyA+ sequences (such 
as any 3' terminal polyA+ tract of a cDNA shown in the sequence listing), or to a 
1 0 complementary stretch of T (or U) residues, would not be included in the definition of 
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid 
molecule containing a poly (A) stretch or the complement thereof (e.g., practically 
any double-stranded cDNA clone generated using oligo dT as a primer). 

The polynucleotide of the present invention can be composed of any 
1 5 polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or 
DNA or modified RNA or DNA. For example, polynucleotides can be composed of 
single- and double-stranded DNA, DNA that is a mixture of single- and double- 
stranded regions, single- and double-stranded RNA, and RNA that is mixture of 
single- and double-stranded regions, hybrid molecules comprising DNA and RNA 
20 that may be single-stranded or, more typically, double-stranded or a mixture of single- 
and double-stranded regions. In addition, the polynucleotide can be composed of 
triple-stranded regions comprising RNA or DNA or both RNA and DNA. A 
polynucleotide may also contain one or more modified bases or DNA or RNA 
backbones modified for stability or for other reasons. "Modified" bases include, for 
25 example, tritylated bases and unusual bases such as inosine. A variety of 

modifications can be made to DNA and RNA; thus, "polynucleotide" embraces 
chemically, enzymatically, or metabolically modified forms. 

The polypeptide of the present invention can be composed of amino acids 
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide 
30 isosteres, and may contain amino acids other than the 20 gene-encoded amino acids. 
The polypeptides may be modified by either natural processes, such as 
posttranslational processing, or by chemical modification techniques which are well 
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known in the art. Such modifications are well described in basic texts and in more 
detailed monographs, as well as in a voluminous research literature. Modifications 
can occur anywhere in a polypeptide, including the peptide backbone, the amino acid 
side-chains and the amino or carboxyl termini. It will be appreciated that the same 
5 type of modification may be present in the same or varying degrees at several sites in 
a given polypeptide. Also, a given polypeptide may contain many types of 
modifications. Polypeptides may be branched , for example, as a result of 
ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched, 
and branched cyclic polypeptides may result from posttranslation natural processes or 
1 0 may be made by synthetic methods. Modifications include acetylation, acylation, 

ADP-ribosylation, amidation, covalent attachment of flavin, covalent attachment of a 
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 
attachment of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, 
cross-linking, cyclization, disulfide bond formation, demethylation, formation of 
15 covalent cross-links, formation of cysteine, formation of pyroglutamate, formylation, 
gamma-carboxylation, glycosylation, GPI anchor formation, hydroxylation, 
iodination, methylation, myristoylation, oxidation, pegylation, proteolytic processing, 
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination. 
20 (See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 
2nd Ed., T. E. Creighton,W. H. Freeman and Company, New York (1993); 
POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. 
Johnson, Ed., Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth 
Enzymol 182:626-646 (1990); Rattan et al., Ann NY Acad Sci 663:48-62 (1992).) 
25 "SEQ ID NO:X" refers to a polynucleotide sequence while "SEQ ID NO:Y" 

refers to a polypeptide sequence, both sequences identified by an integer specified in 
Table 1. 

"A polypeptide having biological activity" refers to polypeptides exhibiting 
activity similar, but not necessarily identical to, an activity of a polypeptide of the 
30 present invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. In the case where dose dependency does 
exist, it need not be identical to that of the polypeptide, but rather substantially similar 
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to the dose-dependence in a given activity as compared to the polypeptide of the 
present invention (i.e., the candidate polypeptide will exhibit greater activity or not 
more than about 2 5 -fold less and, preferably, not more than about tenfold less 
activity, and most preferably, not more than about three-fold less activity relative to 
5 the polypeptide of the present invention.) 

Many proteins (and translated DNA sequences) contain regions where the 
amino acid composition is highly biased toward a small subset of the available 
residues. For example, membrane spanning domains and signal peptides (which are 
also membrane spanning) typically contain long stretches where Leucine (L), Valine 
10 (V), Alanine (A), and Isoleucine (I) predominate. Poly- Adenosine tracts (polyA) at 
the end of cDNAs appear in forward translations as poly-Lysine (poly-K) and poly- 
Phenylalanine (poly-F) when the reverse complement is translated. These regions are 
often referred to as "low complexity" regions. 

Such regions can cause database similarity search programs such as BLAST to 
15 find high-scoring sequence matches that do not imply true homology. The problem is 
exacerbated by the fact that most weight matrices (used to score the alignments 
generated by BLAST) give a match between any of a group of hydrophobic amino 
acids (L,V and I) that are commonly found in certain low complexity regions almost 
as high a score as for exact matches. 
20 In order to compensate for this, BLASTX.2 (version 2.0a5MP-WashU) 

employs two filters ("seg" and "xnu") which "mask" the low complexity regions in a 
particular sequence. These filters parse the sequence for such regions, and create a 
new sequence in which the amino acids in the low complexity region have been 
replaced with the character "X". This is then used as the input sequence (sometimes 
25 referred to herein as "Query" and/or "Q") to the BLASTX program. While this 

regime helps to ensure that high-scoring matches represent true homology, there is a 
negative consequence in that the BLASTX program uses the query sequence that has 
been masked by the filters to draw alignments. 

Thus, a stretch of "X"s in an alignment shown in the following application 
30 does not necessarily indicate that either the underlying DNA sequence or the 

translated protein sequence is unknown or uncertain. Nor is the presence of such 
stretches meant to indicate that the sequence is identical or not identical to the 
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sequence disclosed in the alignment of the present invention. Such stretches may 
simply indicate that the BLASTX program masked amino acids in that region due to 
the detection of a low complexity region, as defined above. In all cases, the reference 
sequence(s) (sometimes referred to herein as "Subject", "Sbjct", and/or "S") indicated 
5 in the specification, sequence table (Table 1), and/or the deposited clone is (are) the 
definitive embodiment(s) of the present invention, and should not be construed as 
limiting the present invention to the partial sequence shown in an alignment, unless 
specifically noted otherwise herein. 

10 Polynucleotides and Polypeptides of the Invention 

FEATURES OF PROTEIN ENCODED BY GENE NO: 1 

The translation product of this gene shares sequence homology with mouse 

1 5 semaphorin B (See Genbank Accession No. : emb|CAA59983. 1 1, all references 
available through this accession are hereby incorporated in their entirety herein), 
which is thought to be important in nerve cell growth and regeneration, axon guidance 
and nervous system development and function (see, e.g., Puschel et al., Neuron 
14:941-948 (1995)). It is expected that the present invention will share certain 

20 biological functions with the mouse semaphorin B protein which are known in the art. 
Furthermore, assays for this activity are well known and described in the art. 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consist of, the following amino acid sequences: 
RPSWYXCRYRSGIPGSTHASG (SEQ ID NO: 91). Moreover, fragments and 

25 variants of these polypeptides (such as, for example, fragments as described herein, 
polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to 
these polypeptides and polypeptides encoded by the polynucleotide which hybridizes, 
under stringent conditions, to the polynucleotide encoding these polypeptides , or the 
complement there of are encompassed by the invention. Antibodies that bind 

30 polypeptides of the invention are also encompassed by the invention. Polynucleotides 
encoding these polypeptides are also encompassed by the invention. 
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The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 687-703 of the amino acid sequence referenced 
in Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 704- 
761 of this protein has also been determined. Based upon these characteristics, it is 
5 believed that the protein product of this gene shares structural features to type lb 
membrane proteins. 

This gene is expressed primarily in fetal and infant brain tissues, dendritic 
cells, testis and placental tissue, and to a lesser extent in pancreas tissue, kidney 
cortex tissue, B and T-cells and lymphomas. 
10 Polynucleotides and polypeptides of the invention are useful as reagents for 

differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, but are not limited to, 
aberrant central nervous system development and function, neurodegenerative and 
immune conditions. Similarly, polypeptides and antibodies directed to these 
15 polypeptides are useful in providing immunological probes for differential 

identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the central nervous system and lymphoid systems, 
expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., neural, immune, cancerous and wounded 
20 tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cells sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
25 consist of, one or more immunogenic epitopes shown in SEQ ID NO: 5 1 as residues: 
Gly-32 to Pro-38, Ala-105 to Ser-1 11, Lys-1 16 to Gln-123, Gly-172 to Ala-181, Leu- 
278 to Trp-283, Gly-352 to Arg-375. Polynucleotides encoding said polypeptides are 
also encompassed by the invention. 

The tissue distribution in brain and immune cells and homology to 
30 semaphorins indicates that polynucleotides and polypeptides corresponding to this 
gene would be useful for the study and/or treatment of disorders of central nervous 
system development and maintenance, as well as brain, lymphoid and other 
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neoplasms. Likewise, neutralizing antibodies against this and other semaphorins, by 
inhibiting their axon-repelling action, are useful in treating neurodegenerative 
conditions. 

Moreover, polynucleotides and polypeptides corresponding to this gene would 
be useful for the detection, treatment, and/or prevention of neurodegenerative disease 
states, behavioral disorders, or inflammatory conditions. Representative uses are 
described in the "Regeneration" and "Hyperproliferative Disorders" sections below, in 
Example 1 1, 15, and 18, and elsewhere herein. Briefly, the uses include, but are not 
limited to the detection, treatment, and/or prevention of Alzheimer's Disease, 
Parkinson's Disease, Huntington's Disease, Tourette Syndrome, meningitis, 
encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, trauma, 
congenital malformations, spinal cord injuries, ischemia and infarction, aneurysms, 
hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive compulsive 
disorder, depression, panic disorder, learning disabilities, ALS, psychoses, autism, 
and altered behaviors, including disorders in feeding, sleep patterns, balance, and 
perception. 

In addition, elevated expression of this gene product in regions of the brain 
indicates it plays a role in normal neural function and development. Potentially, this 
gene product is involved in synapse formation, neurotransmission, learning, 
cognition, homeostasis, or neuronal differentiation or survival. Furthermore, the 
protein may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:l 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
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general formula of a-b, where a is any integer between 1 to 3177 of SEQ ID NO:ll, b 
is an integer of 15 to 3191, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:l 1, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 2 



The translation product of this gene shares sequence homology with human 
neuropsin (gnl|PID|dl029613 (AB009849)), a serine protease, and may be a splice 
10 variant of this gene. 



>gnl|PID|dl029613 (AB009849) neuropsin [Homo sapiens] >sp | 060259 | 060259 

NEUROPSIN PRECURSOR . >gnl | PID | dl029616 (AB012761) neuropsin [Homo 
sapiens] {SUB 1-164} 
Length = 260 



Plus Strand I 



Identit 
Sbjct: 
Sbjct: 



Sb j ct : 



. 1 bits) , Expect = 



ies = 209/229 (91%) , 

307 AGHSRAQEDKVLGGHECQPHSQPWQAAXXXXXXXXXXXXXXXXXXXXTAAHCKKPKYTVR 486 
AGHSRAQEDKVLGGHECQPHSQPWQAA TAAH CKKPKYTVR 

23 AGHSRAQEDKVLGGHECQPHSQPWQAALFQGQQLLCGGVLVGGNWVLTAAHCKKPKYTVR 82 

487 LGDHSLQNKDGPEQEIPWQSIPHPCYNSSDVEDHMHDLMLLQLRDQASLGSKVKPISLA 666 
LGDHSLQNKDGPEQEIPWQSIPHPCYNSSDVEDHNHDLMLLQLRDQASLGSKVKPISLA 
83 LGDHSLQNKDGPEQEIPWQSIPHPCYNSSDVEDHNHDLMLLQLRDQASLGSKVKPISLA 142 

667 DHCTQPGQKCTVSGWGTVTSPRENFPDTLNCAEVKIFPQKKCEDAYPGQITDGMVCAGSS 84 6 

DHCTQPGQKCTVSGWGTVTSPRENFPDTLNCAEVKIFPQKKCEDAYPGQITDGMVCAGSS 
143 DHCTQPGQKC TVSGWGTVTSPRENFPDTLNCAEVKIFPQKKCEDAYPGQITDGMVCAGSS 202 

847 KGADTCQGDSGGPLVCDGALQGITSWGSDPCGRSDKPGVYTNICRYLDW 993 

KGADTCQGDSGGPLVCDGALQGITSWGSDPCGRSDKPGVYTNICRYLDW 
203 KGADTCQGDSGGPLVCDGALQGITSWGSDPCGRSDKPGVYTNICRYLDW 251 



Query: 106 MGRPRPRAAKTWMF 14 7 

MGRPRPRAAKTWMF 
Sb j ct : 1 MGRPRPRAAKTWMF 14 



45 This gene is expressed primarily in keratinocytes and soares ovary tumor 

tissue, and to a lesser extent in healing abdomen wound;21&29 days post incision, 
human gall bladder tissue, and NCI CGAP Larl (larynx). 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
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and for diagnosis of diseases and conditions which include, but are not limited to, 
cancer and other proliferative disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the skin, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., skin, cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cells sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ID NO: 52 as residues: 
Met-1 to Ala-8, Pro-46 to His-54, Pro-56 to Leu-64, Ser-71 to Asp-76, Glu-83 to Trp- 
91, Leu-133 to Gin- 141, Pro- 152 to Asp-161, Thr-206 to Asp-214, Pro-225 to Gln- 
236, Lys-248 to Gly-258, Trp-273 to Gly-285. Polynucleotides encoding said 
polypeptides are also encompassed by the invention. 

The tissue distribution of this apparent splice variant of human neuropsin 
indicates that polynucleotides and polypeptides corresponding to this gene are useful 
for the diagnosis and/or treatment of cancer and other proliferative disorders. Protein, 
as well as, antibodies directed against the protein may show utility as a tumor marker 
and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 12 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1 090 of SEQ ID NO: 1 2, b 
is an integer of 1 5 to 1 104, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO: 12, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 3 

The translation product of this gene shares sequence homology with a C. 
elegans protein (See, e.g., Genbank Accession No.: >gi|3980035). 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consists of, an amino acid sequence selected from the group: 
QLDGVGLESRSPGCSTWEKADRVRGPVAQRAVASGSGKWRQEPSLHFAMSF 
LIDSSIMITSQILFFGFGWLFFMRQLFKDYEIRQYVVQVIFSVTFAFSCTMFELII 
FEILGVLNSSSRYFHWK (SEQ ID NO: 92), 

QLDGVGLESRSPGCSTWEKADRVRGPVAQRAVASGSGKWRQEP (SEQ ID 
NO: 93), SLHFAMSFLIDSSIMITSQILFFGFGWLFFMRQLFKDYEIRQYV (SEQ 
ID NO: 94), and/or VQVIFSVTFAFSCTMFELIIFEILGVLNSSSRYFHWK (SEQ ID 
NO: 95). Moreover, fragments and variants of these polypeptides (such as, for 
example, fragments as described herein, polypeptides at least 80%, 85%, 90%, 95%, 
96%, 97%, 98%, or 99% identical to these polypeptides and polypeptides encoded by 
the polynucleotide which hybridizes, under stringent conditions, to the polynucleotide 
encoding these polypeptides, or the complement there of are encompassed by the 
invention. Antibodies that bind polypeptides of the invention are also encompassed by 
the invention. Polynucleotides encoding these polypeptides are also encompassed by 
the invention. 

The gene encoding the disclosed cDNA is thought to reside on chromosome 1. 
Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 1. 

This gene is expressed primarily in brain, fetal heart, lung carcinoma tissues. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, but are not limited to, 
brain cancer and lung carcinoma. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
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identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e.g., immune, neural, pulmonary, cancerous and wounded tissues) or bodily 
fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cells sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ID NO: 53 as residues: 
Gly-142 to Gly-150, Lys-203 to Lys-208, Lys-370 to Ala-378. Polynucleotides 
encoding said polypeptides are also encompassed by the invention. 

The tissue distribution in brain cancer and lung carcinoma tissues indicates 
that polynucleotides and polypeptides corresponding to this gene are useful for the 
detection and/or treatment of brain cancers and lung carcinomas, as well as cancers of 
other tissues where expression has been observed. Furthermore, expression within 
cellular sources marked by proliferating cells indicates that this protein may play a 
role in the regulation of cellular division, and may show utility in the diagnosis and 
treatment of cancer and other proliferative disorders. Likewise, this protein may also 
be involved in apoptosis or tissue differentiation and could again be useful in cancer 
therapy. Protein, as well as, antibodies directed against the protein may show utility as 
a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 13 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 191 3 of SEQ ID NO: 13, b 
is an integer of 15 to 1927, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO: 13, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 4 

This gene is expressed primarily in early stage (9 weeks) human tissues. 
Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, but are not limited to, 
developmental, reproductive and metabolic defects, and cancer. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the human embryo, 
expression of this gene at significantly higher or lower levels may be routinely 
detected in certain tissues or cell types (e.g., embryonic, cancerous and wounded 
tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cells sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ID NO: 54 as residues: 
Asn-25 to Gln-39, Gly-82 to Arg-87, Arg-94 to Phe-101, Arg-134 to Arg-147. 
Polynucleotides encoding said polypeptides are also encompassed by the invention. 

The tissue distribution in embryonic tissues indicates that polynucleotides and 
polypeptides corresponding to this gene would be useful for the detection, prevention, 
and/or treatment of morpho genetic and general developmental, reproductive and 
metabolic disorders and neoplasms. Furthermore, expression within embryonic tissue 
and other cellular sources marked by proliferating cells indicates that this protein may 
play a role in the regulation of cellular division, and may show utility in the diagnosis 
and treatment of cancer and other proliferative disorders. Similarly, embryonic 
development also involves decisions involving cell differentiation and/or apoptosis in 
pattern formation. Thus, this protein may also be involved in apoptosis or tissue 
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differentiation and could again be useful in cancer therapy. Furthermore, the protein 
may also be used to determine biological activity, to raise antibodies, as tissue 
markers, to isolate cognate ligands or receptors, to identify agents that modulate their 
interactions, in addition to its use as a nutritional supplement. Protein, as well as, 
5 antibodies directed against the protein may show utility as a tumor marker and/ or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 14 and may have been publicly available prior to conception of 
1 0 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 833 of SEQ ID NO: 14, b 
5 is an integer of 1 5 to 847, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO: 14, and where b is greater than or equal to a 
+ 14. 

20 

FEATURES OF PROTEIN ENCODED BY GENE NO: 5 

The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 516 - 532 of the amino acid sequence referenced 

25 in Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 533 
- 552 of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type la 
membrane proteins. 

In specific embodiments, polypeptides of the invention comprise, or 

30 alternatively consist of, the following amino acid sequences: 

PRVRPCRGES AGAAAAAVP S QLPPRAAPPP ARMLEE AGE VLEN (SEQ ID NO: 
96). Moreover, fragments and variants of these polypeptides (such as, for example, 
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fragments as described herein, polypeptides at least 80%, 85%, 90%, 95%, 96%, 
97%, 98%, or 99% identical to these polypeptides and polypeptides encoded by the 
polynucleotide which hybridizes, under stringent conditions, to the polynucleotide 
encoding these polypeptides , or the complement there of are encompassed by the 
invention. Antibodies that bind polypeptides of the invention are also encompassed by 
the invention. Polynucleotides encoding these polypeptides are also encompassed by 
the invention. 

The gene encoding the disclosed cDNA is believed to reside on chromosome 
19. Accordingly, polynucleotides related to this invention would be useful as a marker 
in linkage analysis for chromosome 19. 

This gene is expressed primarily in hematopoietic cells and epithelial cells, 
and to a lesser extent in several other tissues and cells including cancers cells, such as 
ovarian and breast cancer tissues. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, but are not limited to, 
disorders of the haemopoietic and immune system and epithelial system. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the haemopoietic 
and immune system, expression of this gene at significantly higher or lower levels 
may be routinely detected in certain tissues or cell types (e.g., immune, epithelial, 
cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, 
synovial fluid and spinal fluid) or another tissue or cells sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ID NO: 55 as residues: 
Arg-39 to Arg-53, Gln-85 to Leu-90, Tyr-248 to Thr-253, Tyr-271 to Arg-276, Lys- 
315 to Thr-321, Ser-379 to Ser-386, Ser-393 to Thr-404, Thr-419 to Asp-426, Lys- 
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485 to Pro-491. Polynucleotides encoding said polypeptides are also encompassed by 
the invention. 

The tissue distribution in haemopoietic and epithelial cells indicates that 
polynucleotides and polypeptides corresponding to this gene would be useful for the 
prevention, detection, treatment and/or diagnosis of disorders of the haemopoietic and 
epithelial system including cancers, especially breast cancer and ovarian cancer, as 
well as cancers of other tissues where expression has been indicated. 

Furthermore, the tissue distribution in epithelial cells that polynucleotides and 
polypeptides corresponding to this gene would be useful for the treatment, diagnosis, 
and/or prevention of various skin disorders. Representative uses are described in the 
"Biological Activity", "Hyperproliferative Disorders", "Infectious Disease", and 
"Regeneration" sections below, in Example 1 1, 19, and 20, and elsewhere herein. 
Briefly, the protein is useful in detecting, treating, and/or preventing congenital 
disorders (i.e., nevi, moles, freckles, Mongolian spots, hemangiomas, port-wine 
syndrome), integumentary tumors (i.e., keratoses, Bowen's disease, basal cell 
carcinoma, squamous cell carcinoma, malignant melanoma, Paget's disease, mycosis 
fungoides, and Kaposi's sarcoma), injuries and inflammation of the skin (i.e., 
wounds, rashes, prickly heat disorder, psoriasis, dermatitis), atherosclerosis, uticaria, 
eczema, photosensitivity, autoimmune disorders (i.e., lupus erythematosus, vitiligo, 
dermatomyositis, morphea, scleroderma, pemphigoid, and pemphigus), keloids, striae, 
erythema, petechiae, purpura, and xanthelasma. In addition, such disorders may 
predispose increased susceptibility to viral and bacterial infections of the skin (i.e., 
cold sores, warts, chickenpox, molluscum contagiosum, herpes zoster, boils, cellulitis, 
erysipelas, impetigo, tinea, althlete's foot, and ringworm). 

Moreover, polynucleotides and polypeptides corresponding to this gene may 
also be useful for the treatment or diagnosis of various connective tissue disorders 
(i.e., arthritis, trauma, tendonitis, chrondomalacia and inflammation, etc.), 
autoimmune disorders (i.e., rheumatoid arthritis, lupus, scleroderma, 
dermatomyositis, etc.), dwarfism, spinal deformation, joint abnormalities, amd 
chondrodysplasias (i.e., spondyloepiphyseal dysplasia congenita, familial 
osteoarthritis, Atelosteogenesis type II, metaphyseal chondrodysplasia type Schmid). 
Furthermore, the protein may also be used to determine biological activity, to raise 
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antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify agents 
that modulate their interactions, in addition to its use as a nutritional supplement. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and immunotherapy targets for the above listed tumors and tissues. 

5 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 1 5 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

1 0 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2161 of SEQ TD NO:15, b 
is an integer of 15 to 2175, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 15, and where b is greater than or equal to a 

15 + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 6 

The translation product of this gene shares sequence homology with N- 
20 heparan sulfate sulfotransferase from rat (See Genbank Accession No.: pir|A42855), 
which catalyzes the transfer of sulfate from 3'-phosphoadenosine 5'-phosphosulfate to 
heparan sulfate. (Hashimoto, et al. (1992) IBC 5:267 ppl 5744-15750). 

When tested against both Jurkat T-cells and U937 Myeloid cell lines, 
supernatants removed from cells containing this gene activated the GAS assay. Thus, 
25 it is likely that this gene activates both T-cells and myeloid cells, and to a lesser 

extent other immune cells, through the Jak-STAT signal transduction pathway. The 
gamma activating sequence (GAS) is a promoter element found upstream of many 
genes which are involved in the lak-STAT pathway. The Jak-STAT pathway is a 
large, signal transduction pathway involved in the differentiation and proliferation of 
30 cells. Therefore, activation of the Jak-STAT pathway, reflected by the binding of the 
GAS element, can be used to indicate proteins involved in the proliferation and 
differentiation of cells. 
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In specific embodiments, polypeptides of the invention comprise, or 
alternatively consist of, the following amino acid sequences: 

HKLLTEIGKVAGTPSFLLTFYGASVGIVGESTYN (SEQ ID NO: 97). Moreover, 
fragments and variants of these polypeptides (such as, for example, fragments as 
described herein, polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 
99% identical to these polypeptides and polypeptides encoded by the polynucleotide 
which hybridizes, under stringent conditions, to the polynucleotide encoding these 
polypeptides , or the complement there of are encompassed by the invention. 
Antibodies that bind polypeptides of the invention are also encompassed by the 
invention. Polynucleotides encoding these polypeptides are also encompassed by the 
invention. 

This gene is expressed primarily in Soares NhHMPu SI, PERM TF274, 
Hodgkin's Lymphoma II, Soares placenta Nb2HP, and Soares multiple sclerosis 
2NbHMSP tissues, and to a lesser extent in a variety of normal and transformed adult 
and fetal tissues. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, but are not limited to, 
cancer and other proliferative disorders. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the immune system, expression of this gene 
at significantly higher or lower levels may be routinely detected in certain tissues or 
cell types (e.g., immune, cancerous and wounded tissues) or bodily fluids (e.g., 
lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cells 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ID NO: 56 as residues: 
Ser-35 to Ser-44, Ser-86 to Leu-91, Asp-143 to Leu-150, Lys-166 to Ser-171, Ser-208 
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to Gly-213, Lys-239 to Leu-244, Glu-317 to Asn-324. Polynucleotides encoding said 
polypeptides are also encompassed by the invention. 

The tissue distribution in immune tissues, and the homology to N-heparan 
sulfate sulfotransferase, indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the diagnosis and/or treatment of cancer and 
other proliferative disorders. Furthermore, expression within cellular sources marked 
by proliferating cells indicates that this protein may play a role in the regulation of 
cellular division, and may show utility in the diagnosis and treatment of cancer and 
other proliferative disorders. Likewise, this protein may also be involved in apoptosis 
or tissue differentiation and could again be useful in cancer therapy. Protein, as well 
as, antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 16 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1341 of SEQ ID NO:16, b 
is an integer of 15 to 1355, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 16, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 7 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consist of, the following amino acid sequences: 

GRVEGPPAWEAAPWPSLPCGPCIPI (SEQ ID NO: 98). Moreover, fragments and 
variants of these polypeptides (such as, for example, fragments as described herein, 
polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to 
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these polypeptides and polypeptides encoded by the polynucleotide which hybridizes, 
under stringent conditions, to the polynucleotide encoding these polypeptides , or the 
complement there of are encompassed by the invention. Antibodies that bind 
polypeptides of the invention are also encompassed by the invention. Polynucleotides 
encoding these polypeptides are also encompassed by the invention. 

The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 2 - 18 of the amino acid sequence referenced in 
Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 19 - 
190 of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type lb 
membrane proteins. 

This gene is expressed primarily in colon tissue. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, but are not limited to, 
diseases of the digestive system. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the digestive and immune system, expression of this 
gene at significantly higher or lower levels may be routinely detected in certain 
tissues or cell types (e.g., gastrointestinal, immune, cancerous and wounded tissues) 
or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or 
another tissue or cells sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue or bodily fluid from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ID NO: 57 as residues: 
Arg-28 to Ala-35, Gly-52 to Gly-63, Arg-72 to Thr-78, Pro-93 to Gly-104, Pro-120 to 
Pro-128, Glu-137 to Ala-144. Polynucleotides encoding said polypeptides are also 
encompassed by the invention. 

The tissue distribution in colon tissue indicates that polynucleotides and 
polypeptides corresponding to this gene would be useful for the prevention, treatment 
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and/or diagnosis of disorders of the digestive and immune systems. Expression in the 
colon tissue indicates the gene or its products would be useful for the diagnosis, 
treatment and/or prevention of disorders of the colon, including inflammatory 
disorders such as, diverticular colon disease (DCD), inflammatory colonic disease, 
Crohn's disease (CD), non-inflammatory bowel disease (non-IBD) colonic 
inflammation; ulcerative disorders such as, ulcerative colitis (UC), amebic colitis, 
eosinophilic colitis; noncancerous tumors, such as, polyps in the colon, adenomas, 
leiomyomas, lipomas, and angiomas. Furthermore, the tissue distribution in 
gastrointestinal tissue (colon tissue) indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the diagnosis, prevention, and/or treatment 
of various metabolic disorders such as Tay-Sachs disease, phenylkenonuria, 
galactosemia, porphyrias, and Hurler's syndrome. Furthermore, the protein may also 
be used to determine biological activity, to raise antibodies, as tissue markers, to 
isolate cognate ligands or receptors, to identify agents that modulate their interactions, 
in addition to its use as a nutritional supplement. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 17 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2164 of SEQ ID NO: 17, b 
is an integer of 15 to 2178, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 17, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 8 
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In specific embodiments, polypeptides of the invention comprise, or 
alternatively consists of, an amino acid sequence selected from the group: 
NLWGLQPRPPASLLQPTASYSRKDKDQRKQQAMWRVPSDLKMLKRLKTQM 
AEVRCMKTDVKNTLSEIKSSSAASGDMQTSLFSADQAALAACGTENSGRLQD 
LGMELLAKS S V ANC YIRNSTNKKSNSPKP ARS S VAGSLSLRRAVDPGENSRSK 
GDCQTLSEGSPGSSQSGSRHSSPRALIHGSIGDILPKTEDRQCKALDSDAWVA 
VFSGLPAVEKRRKMVTLGANAKGGHLEGLQMTDLENNSETGELQPVLPEGA 
SAAPEEGMSSDSDIECDTENEEQEEHTSVGGFHDSFMVMTQPPDEDTHSSFPD 
GEQIGPEDLSFNTDENSGR (SEQ ID NO: 99), 

NLWGLQPRPPASLLQPTASYSRKDKDQRKQQAMWRVPSDL (SEQ ID NO: 
100), KMLKRLKTQMAEVRCMKTDVKNTLSEIKSSSAASGDMQTSL (SEQ ID 
NO: 101), FSADQAALAACGTENSGRLQDLGMELLAKSSVANCYIRNST (SEQ 
ID NO: 1 02), NKKSNSPKPARSSVAGSLSLRRAVDPGENSRSKGDCQTLSEG 
(SEQ ID NO: 103), 

SPGSSQSGSRHSSPRALfflGSIGDILPKTEDRQCKALDSDAVVV (SEQ ID NO: 
104), AVFSGLPAVEKRRKMVTLGANAKGGHLEGLQMTDLENNSETG (SEQ 
ID NO: 105), ELQPVLPEGASAAPEEGMSSDSDIECDTENEEQEEHTSVGGFHD 
(SEQ ID NO: 106), and/or 

SFMVMTQPPDEDTHSSFPDGEQIGPEDLSFNTDENSGR (SEQ ID NO: 107). 
Moreover, fragments and variants of these polypeptides (such as, for example, 
fragments as described herein, polypeptides at least 80%, 85%, 90%, 95%, 96%, 
97%, 98%, or 99% identical to these polypeptides and polypeptides encoded by the 
polynucleotide which hybridizes, under stringent conditions, to the polynucleotide 
encoding these polypeptides , or the complement there of are encompassed by the 
invention. Antibodies that bind polypeptides of the invention are also encompassed by 
the invention. Polynucleotides encoding these polypeptides are also encompassed by 
the invention. 

This gene is expressed primarily in infant brain and placental tissues, and to a 
lesser extent in a number of other tissues, predominantly endocrine, hematopoietic 
and central nervous system structures. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
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and for diagnosis of diseases and conditions which include, but are not limited to, 
placental, neurological, neurodevelopmental and hormonal defects. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the nervous, 
urogenital and endocrine systems, expression of this gene at significantly higher or 
lower levels may be routinely detected in certain tissues or cell types (e.g., neural, 
endocrine, placental, developmental, cancerous and wounded tissues) or bodily fluids 
(e.g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
cells sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from 
an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ED NO: 58 as residues: 
Arg-36 to Pro-43. Polynucleotides encoding said polypeptides are also encompassed 
by the invention. 

The tissue distribution in infant brain and placental tissues indicates that 
polynucleotides and polypeptides corresponding to this gene would be useful for the 
detection, prevention and/or treatment of abnormalities related to nervous system 
development and function, as well as reproductive, hormonal and neoplastic 
disorders. Furthermore, the tissue distribution in placental tissue indicates that 
polynucleotides and polypeptides corresponding to this gene would be useful for the 
diagnosis and/or treatment of disorders of the placenta. Specific expression within the 
placenta indicates that this gene product may play a role in the proper establishment 
and maintenance of placental function. Alternately, this gene product may be 
produced by the placenta and then transported to the embryo, where it may play a 
crucial role in the development and/or survival of the developing embryo or fetus. 
Expression of this gene product in a vascular-rich tissue such as the placenta also 
indicates that this gene product may be produced more generally in endothelial cells 
or within the circulation. In such instances, it may play more generalized roles in 
vascular function, such as in angiogenesis. It may also be produced in the vasculature 
and have effects on other cells within the circulation, such as hematopoietic cells. It 
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may serve to promote the proliferation, survival, activation, and/or differentiation of 
hematopoietic cells, as well as other cells throughout the body. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 18 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 22 1 5 of SEQ ID NO: 1 8, b 
is an integer of 15 to 2229, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:l 8, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 9 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consist of, the following amino acid sequences: 

HASGWACLGRRRCRGFSFRPLHGGGCLTGSPSG (SEQ ID NO: 108). Moreover, 
fragments and variants of these polypeptides (such as, for example, fragments as 
described herein, polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 
99% identical to these polypeptides and polypeptides encoded by the polynucleotide 
which hybridizes, under stringent conditions, to the polynucleotide encoding these 
polypeptides , or the complement there of are encompassed by the invention. 
Antibodies that bind polypeptides of the invention are also encompassed by the 
invention. Polynucleotides encoding these polypeptides are also encompassed by the 
invention. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise, or 
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alternatively consist of, the following amino acid sequence: 

HASGWACLGRRRCRGFSFRPLHGGGCLTGSPSGMRLTRKRLCSFLIALYCLFS 
LYAAYHVFFGRRRQAPAGSPRGLRKGAAPARERRGREQSTLESEEWNPWEG 
DEKNEQQHRFKTSLQILDKSTKGKTDLSVQIWGKAAIGLYLWEHIFEGLLDPS 
5 DVTAQWREGKSIVGRTQYSFITGPAVIPGYFSVDVNNVVLILNGREKAKIFYA 
TQWLLYAQNLVQIQKLQHLAVVLLGNEHCDNEWINPFLKRNGGFVELLFIIY 
DSPWINDVDVFQWPLGVATYRNFPWEASWSMLHDERPYLCNFLGTIYENSS 
RQALMNILKXDGNDKLCWVSAREHWQPQETNESLKNYQDALLQSDLTLCPV 
GVNTECYRIYEACSYGSIPVVEDVMTAGNCGNTSVHHGAPLQLLKSMGAPFI 
10 FIKNWKELPAVLEKEKTIILQEKIERRKMLLQWYQHFKTELKMKFTNILESSFL 
MNNKS (SEQ ID NO: 109). Moreover, fragments and variants of these polypeptides 
(such as, for example, fragments as described herein, polypeptides at least 80%, 85%, 
90%, 95%, 96%, 97%, 98%, or 99% identical to these polypeptides and polypeptides 
encoded by the polynucleotide which hybridizes, under stringent conditions, to the 
1 5 polynucleotide encoding these polypeptides , or the complement there of are 

encompassed by the invention. Antibodies that bind polypeptides of the invention are 
also encompassed by the invention. Polynucleotides encoding these polypeptides are 
also encompassed by the invention. 

This gene is expressed primarily in merkel cells, and to a lesser extent in 
20 endothelial cells, heart tissue, and testes tissue. 

Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, but are not limited to, 
dermatitis and eczema, and vascular disorders. Similarly, polypeptides and antibodies 
25 directed to these polypeptides are useful in providing immunological probes for 

differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the skin and vascular tissue, expression of 
this gene at significantly higher or lower levels may be routinely detected in certain 
tissues or cell types (e.g., skin, vascular, cancerous and wounded tissues) or bodily 
30 fluids (e.g., serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
cells sample taken from an individual having such a disorder, relative to the standard 
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gene expression level, i.e., the expression level in healthy tissue or bodily fluid from 
an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ID NO: 59 as residues: 
Arg-2 to Leu-8, Gly-30 to Gly-38, Ala-50 to Thr-83, Lys-90 to Thr-96, Glu-204 to 
Trp-210, Phe-214 to Gly-219, His-263 to Tyr-268, Tyr-277 to Arg-282, Lys-290 to 
Lys-296, Gln-307 to Gln-319. Polynucleotides encoding said polypeptides are also 
encompassed by the invention. 

The tissue distribution in merkel cells indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the treatment and/or detection 
of defects in reduced sensitivity in the digital pads, lips and oral cavity, or in other 
dermatological diseases and conditions such as eczema or psoriasis. Furthermore, the 
tissue distribution in merkel cells indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the treatment, diagnosis, and/or prevention 
of various skin disorders including congenital disorders (i.e. nevi, moles, freckles, 
Mongolian spots, hemangiomas, port-wine syndrome), integumentary tumors (i.e. 
keratoses, Bowen's disease, basal cell carcinoma, squamous cell carcinoma, 
malignant melanoma, Paget's disease, mycosis fungoides, and Kaposi's sarcoma), 
injuries and inflammation of the skin (i.e.wounds, rashes, prickly heat disorder, 
psoriasis, dermatitis), atherosclerosis, uticaria, eczema, photosensitivity, autoimmune 
disorders (i.e. lupus erythematosus, vitiligo, dermatomyositis, morphea, scleroderma, 
pemphigoid, and pemphigus), keloids, striae, erythema, petechiae, purpura, and 
xanthelasma. Moreover, such disorders may predispose increased susceptibility to 
viral and bacterial infections of the skin (i.e. cold sores, warts, chickenpox, 
molluscum contagiosum, herpes zoster, boils, cellulitis, erysipelas, impetigo, tinea, 
athletes foot, and ringworm). Likewise, the tissue distribution in endothelial cells and 
heart tissue indicates that the protein product of this gene is useful for the diagnosis 
and treatment of conditions and pathologies of the cardiovascular system, such as 
heart disease, restenosis, atherosclerosis, stoke, angina, thrombosis, and wound 
healing. Protein, as well as, antibodies directed against the protein may show utility as 
a tumor marker and/or immunotherapy targets for the above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 19 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1500 of SEQ ID NO: 19, b 
is an integer of 15 to 1514, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 19, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 10 

The translation product of this gene shares sequence homology with seven 
transmembrane G-protein coupled receptors, including the leukotriene b4 receptor 
and CMKRL1, a chemoattractant receptor (see, e.g. Genbank Accession Nos. 
gi|1613771|gb|AAB16747.1| and gi|1648870|emb|CAA67001.1| all references 
available through these accessions are hereby incorporated in their entirety herein), 
which are thought to be important in external signal reception and transduction. 

The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 37 - 54 of the amino acid sequence referenced in 
Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 54 - 
21 1 of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type lb 
membrane proteins. 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consists of, an amino acid sequence selected from the group: 
PGNGFWWSLAGWRPARGRPLAATLVLHLALADGAVLLLTPLFVAFLTRQA 
WPLGQAGCKAVYYVCAL (SEQ ID NO: 110), 

FGLLWAPYHAVNLLQAVAALAPPEGALAKLGGAGQAARAGTTALAFFSSSV 
NP VLY VFT AGDLLPRAGPRFLTRLFEGS GE ARGG (SEQ ID NO: 1 11), 
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YRHLWRDRVCQLCHPSPVHAAAHLSLETLTAFVLPFGLMLGCYSVTLARLR 
GARWGSGRHGARVGRL VSAIV (SEQ ID NO: 112), 

APRLLLLNLSASPGPQSCLHPAWERDTAELEDFAGHRHSLPAAGGAAGAAW 
QRLRGVELGGLAACTGATAGGHACAAPGAGRRRGAAAHAALCGLPDPASL 
5 AAGPGGLQGGVLRVRAQHVRQRAAHRPAQPAALPRGHPPLPGASVRSPALA 
RRLLL A V WL AALLL A VP AAV (SEQ ID NO: 113), 

PSSACSGPPTTQSTFCRRSQRWLHRKGPWRSWAEPARRRERELRPWPSSVLA 
STRCSTSSPLEICCPGQVPVSSRGSSKALGRPEGAAA (SEQ ID NO: 114), and 
PGKPGRWARRAARRCTTCARSACTPACCSPACSACSAASRSPAPSWRLGAQP 

1 0 GPGPPPAAGGLAGRPVARRPGRRLPPPVEGPRMPAVPPVAGPRRRPPEPGDSD 
RFRASFRADARLLQRDAGTAAGRPLGLRAARGAGGPAGERHRAF (SEQ ID 
NO: 115). Moreover, fragments and variants of these polypeptides (such as, for 
example, fragments as described herein, polypeptides at least 80%, 85%, 90%, 95%, 
96%, 97%o, 98%, or 99% identical to these polypeptides and polypeptides encoded by 

1 5 the polynucleotide which hybridizes, under stringent conditions, to the polynucleotide 
encoding these polypeptides , or the complement there of are encompassed by the 
invention. Antibodies that bind polypeptides of the invention are also encompassed by 
the invention. Polynucleotides encoding these polypeptides are also encompassed by 
the invention. 

20 An additional preferred polypeptide fragment of the invention comprises the 

following amino acid sequence: 

MYASVLLTGLLSLQRCLAVTRPFLAPRCAARPWPAACCWRSGWPPCCSPSRP 
PSTATCGGTAYASCATRRRSTPPPT (SEQ ID NO: 116). Moreover, fragments and 
variants of these polypeptides (such as, for example, fragments as described herein, 

25 polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to 

these polypeptides and polypeptides encoded by the polynucleotide which hybridizes, 
under stringent conditions, to the polynucleotide encoding these polypeptides , or the 
complement there of are encompassed by the invention. Antibodies that bind 
polypeptides of the invention are also encompassed by the invention. Polynucleotides 

30 encoding these polypeptides are also encompassed by the invention. 

This gene is expressed primarily in retinal tissue, and to a lesser extent in 
testis tumor, groin wound tissues, and eosinophils. 
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Polynucleotides and polypeptides of the invention are useful as reagents for 
differential identification of the tissue(s) or cell type(s) present in a biological sample 
and for diagnosis of diseases and conditions which include, but are not limited to, 
retinal diseases. Similarly, polypeptides and antibodies directed to these polypeptides 

5 are useful in providing immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the ocular system, expression of this gene at significantly higher or 
lower levels may be routinely detected in certain tissues or cell types (e.g., retina, 
cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, 

10 synovial fluid and spinal fluid) or another tissue or cells sample taken from an 

individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
1 5 consist of, one or more immunogenic epitopes shown in SEQ ID NO: 60 as residues: 
His-56 to Val-62, Gly-105 to His-113, Cys-141 to Trp-147, His-149 to Arg-155, Glu- 
159 to Pro-172. Polynucleotides encoding said polypeptides are also encompassed by 
the invention. 

The tissue distribution in retinal tissue, and the homology to seven 
20 transmembrane G-protein coupled receptors, indicates that polynucleotides and 

polypeptides corresponding to this gene are useful for the diagnosis and/or treatment 
of vision related disorders, including retinopathies, retinitis pigmentosa, macular 
degeneration, blindness, and color blindness. The gene or its products can be also 
used as molecular marker or target for eye diseases inflicted by immunological, 
25 neoplasmic, vascular, physical/chemical/genetic causes. The gene expression in 
tissues other than retina also indicate its uses as modulator/regulator for other 
physiological/pathological conditions, for example: modulation of cellular signal 
transduction, either in vitro or in vivo; regulation of communication between cells; 
regulation of downstream gene expression; regulation of cell proliferation, cell death, 
30 survival, migration; and drug screening. Protein, as well as, antibodies directed 

against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:20 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1007 of SEQ ID NO:20, b 
is an integer of 15 to 1021, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:20, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 11 

The translation product of this gene shares sequence homology with a bovine 
ubiquitin-like protein, which is thought to be important in apoptosis. 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consist of, the following amino acid sequences: 

VSPQKAASLVRIRWRHVRPSPPSASRLRRLPPRHLTVAXRPRREGVGTGSRAV 
LCILATCGSKMSDIGDWFRSIPAITRYWFAATVAVPLVGKLGLISPAYLFLWP 
EAFLYRFQIWRPITATFYFPVGPGTGFLYLVNLYFLYQYSTRLETGAFDGRPA 
DYLF (SEQ ID NO: 117), 

VSPQKAA S L VRIRWRH VRP SPP S ASRLRRLPPRHLT V AXRPRR (SEQ ID NO: 
118), EGVGTGSRAVLCILATCGSKMSDIGDWFRSIPAITRYWFAATVA (SEQ 
ID NO: 119), VPLVGKLGLISPAYLFLWPEAFLYRFQIWRPITATFYFPVGPGTG 
(SEQ ID NO: 120), and/or FLYLVNLYFLYQYSTRLETGAFDGRPADYLF (SEQ 
ID NO: 121). Moreover, fragments and variants of these polypeptides (such as, for 
example, fragments as described herein, polypeptides at least 80%, 85%, 90%, 95%, 
96%, 97%, 98%, or 99% identical to these polypeptides and polypeptides encoded by 
the polynucleotide which hybridizes, under stringent conditions, to the polynucleotide 
encoding these polypeptides , or the complement there of are encompassed by the 
invention. Antibodies that bind polypeptides of the invention are also encompassed by 
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the invention. Polynucleotides encoding these polypeptides are also encompassed by 
the invention. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise, or 
alternatively consist of, the following amino acid sequence: 

VSPQKAASLVRIRWRHVRPSPPSASRLRRLPPRHLTVAXRPRREGVGTGSRAV 
LCILATCGSKMSDIGDWFRSIPAITRYWFAATVAVPLVGKLGLISPAYLFLWP 
EAFLYRFQIWRPITATFYFPVGPGTGFLYLVNLYFLYQYSTRLETGAFDGRPA 
DYLFMLLFNWICWITGLAMDMQLLMIPLrMSVLYVWAQLNRDMIVSFWFGT 
RFKACYLPWVILGFNYIIGGSVINELIGNLVGHLYFFLMFRYPMDLGGRNFLS 
TPQFLYRWLPSRRGGVSGFGVPPASMRRAADQNGGXGRHNWGQGFRLGDQ 
(SEQ ID NO: 122). Moreover, fragments and variants of these polypeptides (such as, 
for example, fragments as described herein, polypeptides at least 80%, 85%, 90%, 
95%, 96%, 97%, 98%, or 99% identical to these polypeptides and polypeptides 
encoded by the polynucleotide which hybridizes, under stringent conditions, to the 
polynucleotide encoding these polypeptides , or the complement there of are 
encompassed by the invention. Antibodies that bind polypeptides of the invention are 
also encompassed by the invention. Polynucleotides encoding these polypeptides are 
also encompassed by the invention. 

The gene encoding the disclosed cDNA is thought to reside on chromosome 8. 
Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 8. 

It has been discovered that this gene is expressed primarily in primary 
dendritic cells, T-cell lymphoma, and chronic lymphocytic leukemia. 

Nucleic acids of the invention are useful as reagents for differential 
identification of the tissue(s) or cell type(s) present in a biological sample and for 
diagnosis of the following diseases and conditions: T-cell lymphoma and chronic 
lymphocytic leukemia. Similarly, polypeptides and antibodies directed to those 
polypeptides are useful to provide immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune system, expression of this gene at significantly higher or 
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lower levels may be detected in certain tissues (e.g., immune, cancerous and wounded 
tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid or spinal 
fluid) taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue from an individual not 
having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ID NO: 61 as residues: 
Pro-Ill to Gly-116, Ala-130 to Gly-136. Polynucleotides encoding said polypeptides 
are also encompassed by the invention. 

The tissue distribution in primary dendritic cells, T-cell lymphoma, and 
chronic lymphocytic leukemia tissues, and the homology to apoptosis related genes, 
suggests that polynucleotides and polypeptides corresponding to this gene are useful 
for the detection and/or treatment of T-cell lymphomas and chronic lymphocytic 
leukemias, as well as cancers of other tissues where expression has been observed. 
Furthermore, expression within cellular sources marked by proliferating cells suggests 
that this protein may play a role in the regulation of cellular division, and may show 
utility in the diagnosis and treatment of cancer and other proliferative disorders. 
Likewise, this protein may also be involved in apoptosis or tissue differentiation, and 
could again be useful in cancer therapy. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:21 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1845 of SEQ ID NO:21, b 
is an integer of 15 to 1859, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:21 , and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 12 

It has been discovered that this gene is expressed primarily in T-cells and 
hematopoietic tissues, and to a lesser extent in a variety of other tissues and cell types. 

Nucleic acids of the invention are useful as reagents for differential 
identification of the tissue(s) or cell type(s) present in a biological sample and for 
diagnosis of the following diseases and conditions: immunodeficiency, tissue 
necrosis, infection, lymphomas, auto-immunities, cancer, metastasis, inflammation, 
anemias (leukemia) and other hematopoeitic disorders. Similarly, polypeptides and 
antibodies directed to those polypeptides are useful to provide immunological probes 
for differential identification of the tissue(s) or cell type(s). For a number of disorders 
of the above tissues or cells, particularly of the hematopoeitic and immune systems, 
expression of this gene at significantly higher or lower levels may be detected in 
certain tissues (e.g., immune, cancerous and wounded tissues) or bodily fluids (e.g., 
lymph, serum, plasma, urine, synovial fluid or spinal fluid) taken from an individual 
having such a disorder, relative to the standard gene expression level, i.e., the 
expression level in healthy tissue from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ED NO: 62 as residues: 
Gln-22 to Pro-27, Asp-52 to Trp-60, Ser-72 to Gly-78, Val-85 to Ala-90. 
Polynucleotides encoding said polypeptides are also encompassed by the invention. 

The tissue distribution in T-cells and hematopoietic tissues indicates that 
polynucleotides and polypeptides corresponding to this gene would be useful for the 
diagnosis, prognosis, prevention and/or treatment of a variety of immune system 
disorders. Representative uses are described in the "Immune Activity" and "Infectious 
Disease" sections below, in Example 11,13, 14, 16, 18, 19, 20, and 27, and elsewhere 
herein. Briefly, the expression of this gene product indicates a role in regulating the 
proliferation; survival; differentiation; and/or activation of hematopoietic cell 
lineages, including blood stem cells. Involvement in the regulation of cytokine 
production, antigen presentation, or other processes suggesting a usefulness in the 
treatment of cancer (e.g., by boosting immune responses). Expression in cells of 



36 



lymphoid origin, indicates the natural gene product would be involved in immune 
functions. Therefore it may be also used as an agent for immunological disorders 
including arthritis, asthma, immunodeficiency diseases such as AIDS, leukemia, 
rheumatoid arthritis, granulomatous disease, inflammatory bowel disease, sepsis, 
acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as T-cell mediated 
cytotoxicity; immune reactions to transplanted organs and tissues, such as host- 
versus-graft and graft-versus-host diseases, or autoimmunity disorders, such as 
autoimmune infertility, lense tissue injury, demyelination, systemic lupus 
erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in the expansion of stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. Furthermore, the protein may also be used to determine biological activity, 
raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify 
agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:22 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1480 of SEQ ID NO:22, b 
is an integer of 15 to 1494, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:22, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 13 
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The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 3 - 19 of the amino acid sequence referenced in 
Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 20 - 
5 322 of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type lb 
membrane proteins. 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consists of, an amino acid sequence selected from the group: 
1 0 AARGLYDYGSGLCWAWAARPSSFVSGSSREAPSATAAPSWTRSVTAAS AAA 
ASRM AMC SSTRP ARLLLPPPTTP SPRPRTLTP VDPC SGGCRLT SKDHTPRVGT 
GQGRGQGTFWLSRDEGYFAEDTRIGHFQDSLPAPLPLPSFEALIKHKSGSPGA 
VCQRWAGGETDRGCG (SEQ ID NO: 123), 

AARGLYDYGSGLCWAWAARPSSFVSGSSREAPSATAAPS (SEQ ID NO: 124), 

1 5 WTRSVT AASAAAASRMAMCS STRP ARLLLPPPTTP SPRP (SEQ ID NO: 125), 
RTLTPVDPCSGGCRLTSKDHTPRVGTGQGRGQGTFWLSRDE (SEQ ID NO: 
126), GYFAEDTRIGHFQDSLPAPLPLPSFEALIKHKSGSPGAVCQR (SEQ ID 
NO: 127), and/or WAGGETDRGCG (SEQ ID NO: 128). Moreover, fragments and 
variants of these polypeptides (such as, for example, fragments as described herein, 

20 polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to 

these polypeptides and polypeptides encoded by the polynucleotide which hybridizes, 
under stringent conditions, to the polynucleotide encoding these polypeptides , or the 
complement there of are encompassed by the invention. Antibodies that bind 
polypeptides of the invention are also encompassed by the invention. Polynucleotides 

25 encoding these polypeptides are also encompassed by the invention. 

The gene encoding the disclosed cDNA is thought to reside on chromosome 
1 1 . Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 11. 

It has been discovered that this gene is expressed primarily in kidney cortex 

30 and fetal and infant brain tissues, and to a lesser extent in 
Soares_fetal_heart_NbHH19W tissue. 
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Nucleic acids of the invention are useful as reagents for differential 
identification of the tissue(s) or cell type(s) present in a biological sample and for 
diagnosis of the following diseases and conditions: neurodegenerative and 
developmental disorders. Similarly, polypeptides and antibodies directed to those 
polypeptides are useful to provide immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the fetal and neural systems, expression of this gene at significantly 
higher or lower levels may be detected in certain tissues (e.g., neural, developing, 
cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, 
synovial fluid or spinal fluid) taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ID NO: 63 as residues: 
Arg-29 to Leu-34, Glu-52 to Thr-64, Asp-71 to Gln-76, Lys-88 to Tyr-104, Thr-109 
to Thr-1 16, Pro-130 to Pro-137, Ser-177 to Pro-182, Pro-221 to Thr-230, Leu-243 to 
Gly-259, Glu-274 to Asp-283, Gly-314 to Gly-322. Polynucleotides encoding said 
polypeptides are also encompassed by the invention. 

The expression of this gene in kidney tissue suggests that polynucleotides and 
polypeptides corresponding to this gene are useful for the prevention, diagnosis 
and/or treatment of kidney disorders. Additionally, the tissue distribution in fetal 
tissues that polynucleotides and polypeptides corresponding to this gene are useful for 
the diagnosis and/or treatment of developmental disorders, particularly of the heart 
and nervous system. Furthermore, the tissue distribution in fetal and infant brain 
tissues suggests that polynucleotides and polypeptides corresponding to this gene are 
useful for the detection/treatment of neurodegenerative disease states and behavioral 
disorders such as Alzheimer's Disease, Parkinson's Disease, Huntington's Disease, 
Tourette Syndrome, schizophrenia, mania, dementia, paranoia, obsessive compulsive 
disorder, panic disorder, learning disabilities, ALS, psychoses, autism, and altered 
behaviors, including disorders in feeding, sleep patterns, balance, and perception. In 
addition, the gene or gene product may also play a role in the treatment and/or 
detection of developmental disorders associated with the developing embryo, or 
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sexually-linked disorders. Protein, as well as, antibodies directed against the protein 
may show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:23 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2091 of SEQ ID NO:23, b 
is an integer of 1 5 to 2105, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:23, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 14 

It has been discovered that this gene is expressed primarily in pancreatic islet 
cells, T-cells and dendritic cells. 

Nucleic acids of the invention are useful as reagents for differential 
identification of the tissue(s) or cell type(s) present in a biological sample and for 
diagnosis of the following diseases and conditions: diabetes, autoimmune disorders, 
and immunodeficiencies. Similarly, polypeptides and antibodies directed to those 
polypeptides are useful to provide immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune system, expression of this gene at significantly higher or 
lower levels may be detected in certain tissues (e.g., immune, cancerous and wounded 
tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid or spinal 
fluid) taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue from an individual not 
having the disorder. 
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The tissue distribution in immune tissues suggests that polynucleotides and 
polypeptides corresponding to this gene are useful for the treatment and/or detection 
of disease disorders associated with the pancreas including diabetes, in addition to 
immune disorders including autoimmune diseases, immunodeficiencies, arthritis and 
asthma. More generally, the tissue distribution in pancreas tissue suggests that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
detection, treatment, and/or prevention of various endocrine disorders and cancers, 
particularly Addison's disease, Cushing's Syndrome, and disorders and/or cancers of 
the pancreas (e.g. diabetes mellitus), adrenal cortex, ovaries, pituitary (e.g., hyper-, 
hypopituitarism), thyroid (e.g. hyper-, hypothyroidism), parathyroid (e.g. hyper-, 
hypoparathyroidism) , hypothalamus, and testes. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:24 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1276 of SEQ ID NO:24, b 
is an integer of 15 to 1290, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:24, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 15 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consist of, the following amino acid sequences: 
APVSIEPFCVCPCVQNVLLPL (SEQ ID NO: 129). Moreover, fragments and 
variants of these polypeptides (such as, for example, fragments as described herein, 
polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to 
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these polypeptides and polypeptides encoded by the polynucleotide which hybridizes, 
under stringent conditions, to the polynucleotide encoding these polypeptides , or the 
complement there of are encompassed by the invention. Antibodies that bind 
polypeptides of the invention are also encompassed by the invention. Polynucleotides 
encoding these polypeptides are also encompassed by the invention. 

It has been discovered that this gene is expressed primarily in brain frontal 
cortex tissue. 

Nucleic acids of the invention are useful as reagents for differential 
identification of the tissue(s) or cell type(s) present in a biological sample and for 
diagnosis of the following diseases and conditions: neurodegenerative disorders. 
Similarly, polypeptides and antibodies directed to those polypeptides are useful to 
provide immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
central nervous system, expression of this gene at significantly higher or lower levels 
may be detected in certain tissues (e.g., neural, cancerous and wounded tissues) or 
bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid or spinal fluid) taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue from an individual not having the 
disorder. 

The tissue distribution in brain frontal cortex tissue indicates that 
polynucleotides and polypeptides corresponding to this gene would be useful for the 
detection, treatment, and/or prevention of neurodegenerative disease states, 
behavioral disorders, or inflammatory conditions Representative uses are described in 
the "Regeneration" and "Hyperproliferative Disorders" sections below, in Example 
11,15, and 18, and elsewhere herein. Briefly, the uses include, but are not limited to 
the detection, treatment, and/or prevention of epilepsy, Alzheimer's Disease, 
Parkinson's Disease, Huntington's Disease, Tourette Syndrome, meningitis, 
encephalitis, demyelinating diseases, peripheral neuropathies, neoplasia, trauma, 
congenital malformations, spinal cord injuries, ischemia and infarction, aneurysms, 
hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive compulsive 
disorder, depression, panic disorder, learning disabilities, ALS, psychoses, autism, 
and altered behaviors, including disorders in feeding, sleep patterns, balance, and 
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perception. In addition, elevated expression of this gene product in regions of the 
brain indicates it plays a role in normal neural function, such as neuronal survival; 
synapse formation; conductance; neural differentiation, etc. Potentially, this gene 
product is involved in synapse formation, neurotransmission, learning, cognition, 

5 homeostasis, or neuronal differentiation or survival. Furthermore, the protein may 
also be used to determine biological activity, to raise antibodies, as tissue markers, to 
isolate cognate ligands or receptors, to identify agents that modulate their interactions, 
in addition to its use as a nutritional supplement. Protein, as well as, antibodies 
directed against the protein may show utility as a tumor marker and/or 

10 immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:25 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 

15 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1714 of SEQ ED NO:25, b 
is an integer of 15 to 1728, where both a and b correspond to the positions of 

20 nucleotide residues shown in SEQ ID NO:25, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 16 

25 It has been discovered that this gene is expressed primarily in Helper T cells. 

Nucleic acids of the invention are useful as reagents for differential 
identification of the tissue(s) or cell type(s) present in a biological sample and for 
diagnosis of the following diseases and conditions: immune system disorders and 
inflammatory disorders. Similarly, polypeptides and antibodies directed to those 

30 polypeptides are useful to provide immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune, expression of this gene at significantly higher or lower 
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levels may be detected in certain tissues (e.g., immune, inflamed, cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid or 
spinal fluid) taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue from an individual 
not having the disorder. 

The tissue distribution of this gene predominantly in immune cell types 
suggests that the gene could be important for the treatment and/or detection of 
immune or hematopoietic disorders including arthritis, asthma, inflammatory 
disorders, and immunodeficiency diseases. Furthermore, expression of this gene 
product in T-cells suggests a role in the regulation of the proliferation; survival; 
differentiation; and/or activation of potentially all hematopoietic cell lineages, 
including blood stem cells. This gene product may be involved in the regulation of 
cytokine production, antigen presentation, or other processes that may also suggest a 
usefulness in the treatment of cancer (e.g. by boosting immune responses). Since the 
gene is expressed in cells of lymphoid origin, the gene or protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. Therefore it may be also used as 
an agent for immunological disorders including arthritis, asthma, immune deficiency 
diseases such as AIDS, leukemia, rheumatoid arthritis, inflammatory bowel disease, 
sepsis, acne, and psoriasis. In addition, this gene product may have commercial utility 
in the expansion of stem cells and committed progenitors of various blood lineages, 
and in the differentiation and/or proliferation of various cell types. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:26 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1555 of SEQ ID NO:26, b 
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is an integer of 15 to 1 569, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:26, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 17 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consist of, the following amino acid sequences: 

MFLLDGSNWILHCPITLRTYTTNLSrKFSKCSWIYSLENKXFFSKKKKKK^KE 
NNPGNKISNGEISVTLTGICKIFWKRAPFFFHFQSYLWCSYRVQTSRSF (SEQ 
ID NO: 130). Moreover, fragments and variants of these polypeptides (such as, for 
example, fragments as described herein, polypeptides at least 80%, 85%, 90%, 95%, 
96%, 97%, 98%, or 99% identical to these polypeptides and polypeptides encoded by 
the polynucleotide which hybridizes, under stringent conditions, to the polynucleotide 
encoding these polypeptides , or the complement there of are encompassed by the 
invention. Antibodies that bind polypeptides of the invention are also encompassed by 
the invention. Polynucleotides encoding these polypeptides are also encompassed by 
the invention. 

It has been discovered that this gene is expressed primarily in neutrophils, 
stimulated with IL-1 and LPS. 

Nucleic acids of the invention are useful as reagents for differential 
identification of the tissue(s) or cell type(s) present in a biological sample and for 
diagnosis of the following diseases and conditions: inflammation; arthritis; 
hematopoietic disorders; susceptibility to infection; immune system dysfunction; 
autoimmune disorders. Similarly, polypeptides and antibodies directed to those 
polypeptides are useful to provide immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune system, expression of this gene at significantly higher or 
lower levels may be detected in certain tissues (e.g., immune, cancerous and wounded 
tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid or spinal 
fluid) taken from an individual having such a disorder, relative to the standard gene 
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expression level, i.e., the expression level in healthy tissue from an individual not 
having the disorder. 

The tissue distribution in neutrophils suggests that that polynucleotides and 
polypeptides corresponding to this gene would be useful for the diagnosis and/or 
treatment of various immune system disorders. Elevated expression of this gene 
product by activated neutrophils suggests that it may be involved in some of the 
processes performed by these cells, including inflammation, extravasation, tissue 
destruction, and recruitment of other cell types. Some such functions may implicate 
this gene product in a negative role, where treatments designed to block the activity of 
this factor could prove beneficial. Roles in tissue destruction and extravasation may 
also have implications in the treatment of cancer and neoplastic metastases. 
Alternately, expression by neutrophils may be reflective of more general functions in 
hematopoiesis, including effects on cell proliferation, survival, differentiation, and/or 
activation. Protein, as well as, antibodies directed against the protein may show utility 
as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:27 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1044 of SEQ ID NO:27, b 
is an integer of 15 to 1058, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:27, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 18 

The translation product of this gene shares sequence homology with a C. 
elegans acid-rich protein (see Genbank Accession No.: gi|156195). 
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In specific embodiments, polypeptides of the invention comprise, or 
alternatively consist of, the following amino acid sequences: 

GRGPTAPAVRDPNAIPAQRSMAATDSMRGEAPGAETPSLRHRGQAAQPEPST 
GFTATPPAPDSPQEPLVLRLKFLNDSEQVARAWPHDTIGSLKRTQFPGREQQV 
RLIYQGQLLGDDTQTLGSLHLPPNCVLHCHVSTRVGPPNPPCPPGSEPGPSGL 
EIGSLLLPLLLLLLLLLWYCQIQYRPFFPLTATLGLAGFTLLLSLLAFAMYRP 
(SEQIDNO: 131), 

GRGPTAPAVRDPNAIPAQRSMAATDSMRGEAPGAETPSLRHR (SEQ ID NO: 
132), GQAAQPEPSTGFTATPPAPDSPQEPLVLRLKFLNDSEQVARAW (SEQ ID 
NO: 133), PHDTIGSLKRTQFPGREQQVRLIYQGQLLGDDTQTLGSLHLPPNCV 
(SEQIDNO: 134), 

LHCHVSTRVGPPNPPCPPGSEPGPSGLEIGSLLLPLLLLLLLLLWY (SEQ ID 
NO: 135), and/or CQIQYRPFFPLTATLGLAGFTLLLSLLAFAMYRP (SEQ ID NO: 
136). Moreover, fragments and variants of these polypeptides (such as, for example, 
fragments as described herein, polypeptides at least 80%, 85%, 90%, 95%, 96%, 
97%, 98%o, or 99% identical to these polypeptides and polypeptides encoded by the 
polynucleotide which hybridizes, under stringent conditions, to the polynucleotide 
encoding these polypeptides , or the complement there of are encompassed by the 
invention. Antibodies that bind polypeptides of the invention are also encompassed by 
the invention. Polynucleotides encoding these polypeptides are also encompassed by 
the invention. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically, polypeptides of the invention comprise, or 
alternatively consist of, the following amino acid sequence: 

TRPGIWGQAARGAWRDFQRRRGLGSAAGKAGAMTLIEGVGDEVTVLFSVLA 
CLLVLALAWVSTHTAEGGDPLPQPSGTPTPSQPSAAMAATDSMRGEAPGAET 
PSLRHRGQAAQPEPSTGFTATPPAPDSPQEPLVLRLKFLNDSEQVARAWPHDT 
IGSLKRTQFPGREQQVRLIYQGQLLGDDTQTLGSLHLPPNCVLHCHVSTRVGP 
PNPPCPPGSEPRPLRAGNRQPAAAPAAPAVAAALVLPDPVPALLSPDRHSGPG 
RLHPAPQSPGLCHVPPVVPPRALGSVAGPSGPCSPRRGGSCCLPRPASPACLFP 
LPWSPALRRRGLPGLAEAPPCDRRGSGPPPGAADPQPALGVGSSGSGICCRCL 
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GPGQSRAAPGARLSVLPEDPAASNP (SEQ ID NO: 137). Moreover, fragments 
and variants of these polypeptides (such as, for example, fragments as described 
herein, polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% 
identical to these polypeptides and polypeptides encoded by the polynucleotide which 
hybridizes, under stringent conditions, to the polynucleotide encoding these 
polypeptides , or the complement there of are encompassed by the invention. 
Antibodies that bind polypeptides of the invention are also encompassed by the 
invention. Polynucleotides encoding these polypeptides are also encompassed by the 
invention. 

It has been discovered that this gene is expressed primarily in germinal center 
B cells, and to a lesser extent in various different tumor cells, such as colon tumor 
tissue. 

Nucleic acids of the invention are useful as reagents for differential 
identification of the tissue(s) or cell type(s) present in a biological sample and for 
diagnosis of the following diseases and conditions: immune system disorders and 
cancers of the colon, ovary, breast, and prostate. Similarly, polypeptides and 
antibodies directed to those polypeptides are useful to provide immunological probes 
for differential identification of the tissue(s) or cell type(s). For a number of disorders 
of the above tissues or cells, particularly of the immune and cancer, expression of this 
gene at significantly higher or lower levels may be detected in certain tissues (e.g., 
immune, cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, 
plasma, urine, synovial fluid or spinal fluid) taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ID NO: 68 as residues: 
Glu-35 to Pro-52, Asp-60 to Glu-65, Arg-75 to Thr-87, Pro-94 to Gln-100, Lys-129 to 
Gln-139, Val-175 to Pro-198, Pro-223 to Arg-231, Pro-262 to Gly-269, Pro-289 to 
Gly-295, Pro-303 to Pro-313. Polynucleotides encoding said polypeptides are also 
encompassed by the invention. 

The tissue distribution of this gene predominantly in cancerous tissues 
suggests that the gene could be important for the treatment and/or detection of tumors 
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in a wide variety of tissues including colon/intestine, breast, ovary and prostate, as 
well as cancers of other tissues where expression has been observed. Expression 
within cellular sources marked by proliferating cells suggests that this protein may 
play a role in the regulation of cellular division, and may show utility in the diagnosis 
5 and treatment of cancer and other proliferative disorders. Likewise, this protein may 
also be involved in apoptosis or tissue differentiation and could again be useful in 
cancer therapy. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 
Many polynucleotide sequences, such as EST sequences, are publicly 
10 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:28 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
15 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1339 of SEQ ID NO:28, b 
is an integer of 15 to 1353, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:28, and where b is greater than or equal to a 
+ 14. 

20 

FEATURES OF PROTEIN ENCODED BY GENE NO: 19 

The gene encoding the disclosed cDNA is thought to reside on chromosome 
25 14. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 14. 

It has been discovered that this gene is expressed primarily in breast cancer 
tissue, and to a lesser extent in ovarian tumor tissue and most other tissue types. 
Nucleic acids of the invention are useful as reagents for differential 
30 identification of the tissue(s) or cell type(s) present in a biological sample and for 
diagnosis of the following diseases and conditions: breast and ovarian cancer. 
Similarly, polypeptides and antibodies directed to those polypeptides are useful to 
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provide immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
female reproductive system, expression of this gene at significantly higher or lower 
levels maybe detected in certain tissues (e.g., reproductive, cancerous and wounded 
5 tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid or spinal 
fluid) taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue from an individual not 
having the disorder. 

The tissue distribution in breast and ovarian tumor tissues suggests that 
1 0 polynucleotides and polypeptides corresponding to this gene are useful for the 

treatment and/or detection of disorders associated with the femal reproductive system, 
including ovarian and breast cancer. Furthermore, the translation product of this gene 
may be useful for the detection and/or treatment of cancers of other tissues where 
expression of this gene has been observed. Protein, as well as, antibodies directed 
1 5 against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:29 and may have been publicly available prior to conception of 
20 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1064 of SEQ ID NO:29, b 
25 is an integer of 1 5 to 1078, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO: 29, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 20 



30 
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The gene encoding the disclosed cDNA is thought to reside on chromosome 2. 
Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 2. 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consists of, an amino acid sequence selected from the group: 
MDRRFKLWEVFGEKCEFKGSLSGSNAGITSIEFDSAGSYLLAASNDFASRIWT 
VDDYRLRHTLTGHSGKVLSAKFLLDNARIVSGSFTDRTLKLWDLRSKVCIKTV 
FAGSSCNDWCTEQCVMSGHFDKKIRFWDIRSESrVREMELLGKITALDLNPER 
TELLSCSRDDLLKVIDLRTNArKQTFSAPGFKCGSDWTRVVFSPDGSYVAAGS 
AEGSLYIWSVLTGKVEKVLSKQHSSSINAVAWSPSGSHWSVDKGCKAVLW 
AQY (SEQIDNO: 138), 

MDRRFKLWEVFGEKCEFKGSLSGSNAGITSIEFDSAGSYLLAASNDFASRIWT 
(SEQIDNO: 139), 

VDDYTlLRHTLTGHSGKVLSAKFLLDNARiVSGSHDRTLKLWDLRSKVCIKTV 
F (SEQIDNO: 140), 

AGSSCNDWCTEQCVMSGHFDKKrRFWDIRSESiVREMELLGKITALDLNPER 
(SEQ ID NO: 141), 

TELLSCSRDDLLKVIDLRTNArKQTFSAPGFKCGSDWTRVVFSPDGSYVAAGS 
(SEQ ID NO: 142), and/or 

AEGSLYIWSVLTGKVEKVLSKQHSSSINAVAWSPSGSHVVSVDKGCKAVLW 
AQY (SEQ ID NO: 143). Moreover, fragments and variants of these polypeptides 
(such as, for example, fragments as described herein, polypeptides at least 80%, 85%, 
90%, 95%, 96%, 97%, 98%, or 99% identical to these polypeptides and polypeptides 
encoded by the polynucleotide which hybridizes, under stringent conditions, to the 
polynucleotide encoding these polypeptides , or the complement there of are 
encompassed by the invention. Antibodies that bind polypeptides of the invention are 
also encompassed by the invention. Polynucleotides encoding these polypeptides are 
also encompassed by the invention. 

It has been discovered that this gene is expressed primarily in fetal liver, 
uterus, brain and heart tissues, and to a lesser extent in various other tissues, 
predominantly endocrine organs. 
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Nucleic acids of the invention are useful as reagents for differential 
identification of the tissue(s) or cell type(s) present in a biological sample and for 
diagnosis of the following diseases and conditions: hematopoietic and hormonal 
defects, as well as cancer. Similarly, polypeptides and antibodies directed to those 
5 polypeptides are useful to provide immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the hematopoietic and female gonadal systems, expression of this gene 
at significantly higher or lower levels may be detected in certain tissues (e.g., 
hematopoietic, reproductive, endocrine, cancerous and wounded tissues) or bodily 
10 fluids (e.g., lymph, serum, plasma, urine, synovial fluid or spinal fluid) taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ID NO: 70 as residues: 
15 Ser-20 to Gln-29, Pro-35 to Leu-44, Pro-73 to Ala-80. Polynucleotides encoding said 
polypeptides are also encompassed by the invention. 

The tissue distribution in fetal liver, uterus, brain, and endocrine tissues 
indicates that polynucleotides and polypeptides corresponding to this gene would be 
useful for the detection, prevention and/or treatment of immune and inflammatory, 
20 hematopoietic, reproductive and developmental, as well as hormonal disorders and 
neoplasms. Representative uses are described in the "Immune Activity" and 
"Infectious Disease" sections below, in Example 11, 13, 14, 16, 18, 19, 20, and 27, 
and elsewhere herein. Briefly, the expression of this gene product indicates a role in 
regulating the proliferation; survival; differentiation; and/or activation of 
25 hematopoietic cell lineages, including blood stem cells. Involvement in the regulation 
of cytokine production, antigen presentation, or other processes suggesting a 
usefulness in the treatment of cancer (e.g., by boosting immune responses). 
Expression in cells of lymphoid origin, indicates the natural gene product would be 
involved in immune functions. Therefore it may be also used as an agent for 
30 immunological disorders including arthritis, asthma, immunodeficiency diseases such 
as AIDS, leukemia, rheumatoid arthritis, granulomatous disease, inflammatory bowel 
disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as 
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T-cell mediated cytotoxicity; immune reactions to transplanted organs and tissues, 
such as host-versus-graft and graft-versus-host diseases, or autoimmunity disorders, 
such as autoimmune infertility, lense tissue injury, demyelination, systemic lupus 
erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in the expansion of stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. Furthermore, the protein may also be used to determine biological activity, 
raise antibodies, as tissue markers, to isolate cognate ligands or receptors, to identify 
agents that modulate their interactions, in addition to its use as a nutritional 
supplement. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and immunotherapy targets for the above listed tumors and 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:30 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2398 of SEQ ID NO:30, b 
is an integer of 15 to 2412, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:30, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 21 

Included in this invention as preferred domains are Cysteine protease inhibitor 
signature domains, which were identified using the ProSite analysis tool (Swiss 
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Institute of Bioinformatics). Structurally, members of the family of cysteine protease 
inhibitors consist of a conserved region of five residues which appear to be important 
for binding to the cysteine proteases. 

A signature pattern beginning one residue before this conserved region was 
chosen as the consensus pattern as follows: [GSTEQKRV]-Q-[LIVT]-[VAF]- 
[SAGQ]-G-x-[LIVMNK]-x(2)- [LIVMF Y] -x- [LIVMF YA] -[DENQKRHSIV] . 
Preferred polypeptides of the invention comprise the following amino acid sequence: 
SQLASGKLSKYWAI (SEQ ID NO: 144). Polynucleotides encoding these 
polypeptides are also encompassed by the invention. 

Further preferred are polypeptides comprising the cysteine proteases inhibitors 
signature domains of this gene, and at least 5, 10, 15, 20, 25, 30, 50, or 75 additional 
contiguous amino acid residues of the amino acid sequence referenced in Table 1 for 
this gene. The additional contiguous amino acid residues may be N-terminal or C- 
terminal to the cysteine proteases inhibitors signature domains. Alternatively, the 
additional contiguous amino acid residues may be both N-terminal and C-terminal to 
the cysteine proteases inhibitors signature domains, wherein the total N- and C- 
terminal contiguous amino acid residues equal the specified number. The above 
preferred polypeptide domain is characteristic of a signature specific to cysteine 
proteases inhibitors proteins. 

It has been discovered that this gene is expressed primarily in macrophage and 
dendritic cells. 

Nucleic acids of the invention are useful as reagents for differential 
identification of the tissue(s) or cell type(s) present in a biological sample and for 
diagnosis of the following diseases and conditions: immunity related disorders or 
conditions. Similarly, polypeptides and antibodies directed to those polypeptides are 
useful to provide immunological probes for differential identification of the tissue(s) 
or cell type(s). For a number of disorders of the above tissues or cells, particularly of 
the immune system, expression of this gene at significantly higher or lower levels 
maybe detected in certain tissues (e.g., immune, cancerous and wounded tissues) or 
bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid or spinal fluid) taken 
from an individual having such a disorder, relative to the standard gene expression 
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level, i.e., the expression level in healthy tissue from an individual not having the 
disorder. 

The tissue distribution in primary dendritic cells and macrophage indicates 
that polynucleotides and polypeptides corresponding to this gene would be useful for 

5 the diagnosis, prevention, prognosis and/or treatment of immunity related diseases or 
conditions, such as phagocytic defense against microorganisms, antigen pinocytosis, 
processing, and the presentation to B- and T-lymphocytes, the regulation of the 
production of interleukin or cytokines, the modulation of inflammatory response(s), 
the killing of tumor cells, and the regulation of hematopoiesis and lymphopoiesis, for 

1 0 example. Other representative uses are described in the "Immune Activity" and 

"Infectious Disease" sections below, in Example 11, 13, 14, 16, 18, 19, 20, and 27, 
and elsewhere herein. The cysteine protease inhibitor activity and/or an involvement 
in the regulation of cytokine production, antigen presentation, or other processes 
suggests a usefulness in the detection and/or treatment of cancer (e.g., by boosting 

1 5 immune responses). Expression in cells of lymphoid origin, indicates the natural gene 
product would be involved in immune functions. Therefore it may be also used as an 
agent for immunological disorders including arthritis, asthma, immunodeficiency 
diseases such as AIDS, leukemia, rheumatoid arthritis, granulomatous disease, 
inflammatory bowel disease, sepsis, acne, neutropenia, neutrophilia, psoriasis, 

20 hypersensitivities, such as T-cell mediated cytotoxicity; immune reactions to 
transplanted organs and tissues, such as host-versus-graft and graft-versus-host 
diseases, or autoimmunity disorders, such as autoimmune infertility, lense tissue 
injury, demyelination, systemic lupus erythematosis, drug induced hemolytic anemia, 
rheumatoid arthritis, Sjogren's disease, scleroderma and tissues. Moreover, the protein 

25 may represent a secreted factor that influences the differentiation or behavior of other 
blood cells, or that recruits hematopoietic cells to sites of injury. In addition, this gene 
product may have commercial utility in the expansion of stem cells and committed 
progenitors of various blood lineages, and in the differentiation and/or proliferation of 
various cell types. Furthermore, expression of this gene product in macrophage and 

30 primary dendritic cells also strongly suggests a role for this protein in immune 

function and immune surveillance. Protein, as well as, antibodies directed against the 
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protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
5 related to SEQ ID NO:3 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
10 general formula of a-b, where a is any integer between 1 to 1722 of SEQ ID NO:3 1 , b 
is an integer of 15 to 1736, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 3 1, and where b is greater than or equal to a 
+ 14. 



1 5 FEATURES OF PROTEIN ENCODED BY GENE NO: 22 



It has been discovered that this gene is expressed primarily in pulmonary 
tissue, leukemia and lymphoma cell lines and fetal tissue. 

Nucleic acids of the invention are useful as reagents for differential 

20 identification of the tissue(s) or cell type(s) present in a biological sample and for 
diagnosis of the following diseases and conditions: immunodeficiency, tumor 
necrosis, infection, lymphomas, auto-immunities, cancer, metastasis, inflammation, 
anemias (leukemia) and other hematopoeitic disorders, as well as cadiovascular or 
respiratory/pulmonary disorders or infections. Similarly, polypeptides and antibodies 

25 directed to those polypeptides are useful to provide immunological probes for 

differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the pulmonary and immune systems, 
expression of this gene at significantly higher or lower levels may be detected in 
certain tissues (e.g., immune, pulmonary, fetal, cancerous and wounded tissues) or 

30 bodily fluids (e.g., lymph, sputum, serum, plasma, urine, synovial fluid or spinal 

fluid) taken from an individual having such a disorder, relative to the standard gene 
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expression level, i.e., the expression level in healthy tissue from an individual not 
having the disorder. 

The tissue distribution in pulmonary and immune tissues indicates that 
polynucleotides and polypeptides corresponding to this gene would be useful for the 
diagnosis, prognosis, prevention and/or treatment of variety of immune system 
disorders. Representative uses are described in the "Immune Activity" and "Infectious 
Disease" sections below, in Example 11, 13, 14, 16, 18, 19, 20, and 27, and elsewhere 
herein. Briefly, the expression of this gene product indicates a role in regulating the 
proliferation; survival; differentiation; and/or activation of hematopoietic cell 
lineages, including blood stem cells. Involvement in the regulation of cytokine 
production, antigen presentation, or other processes suggests a usefulness in the 
treatment of cancer (e.g., by boosting immune responses). Expression in cells of 
lymphoid origin, indicates the natural gene product would be involved in immune 
functions. Therefore it may be also used as an agent for immunological disorders 
including arthritis, asthma, immunodeficiency diseases such as AIDS, leukemia, 
rheumatoid arthritis, granulomatous disease, inflammatory bowel disease, sepsis, 
acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as T-cell mediated 
cytotoxicity; immune reactions to transplanted organs and tissues, such as host- 
versus-graft and graft-versus-host diseases, or autoimmunity disorders, such as 
autoimmune infertility, lense tissue injury, demyelination, systemic lupus 
erythematosis, drug induced hemolytic anemia, rheumatoid arthritis, Sjogren's 
disease, scleroderma and tissues. Moreover, the protein may represent a secreted 
factor that influences the differentiation or behavior of other blood cells, or that 
recruits hematopoietic cells to sites of injury. In addition, this gene product may have 
commercial utility in the expansion of stem cells and committed progenitors of 
various blood lineages, and in the differentiation and/or proliferation of various cell 
types. In addition, this gene product may be applicable in conditions of general 
microbial infection, inflammation or cancer. In addition, the expression of this gene 
product in pulmonary tissue suggests a possible role in the detection and treatment of 
cadiovascular and respiratory/pulmonary disorders or infections, including: asthma, 
pulmonary edema, pneumonia, heart disease, restenosis, atherosclerosis, stoke, 
angina, and thrombosis. Furthermore, the protein may also be used to determine 
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biological activity, raise antibodies, as tissue markers, to isolate cognate ligands or 
receptors, to identify agents that modulate their interactions, in addition to its use as a 
nutritional supplement. Protein, as well as, antibodies directed against the protein may 
show utility as a tumor marker and/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 32 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2273 of SEQ ID NO:32, b 
is an integer of 15 to 2287, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:32, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 23 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consists of, an amino acid sequence selected from the group: 
PGGGPCGNXWXPRGXREKKFVYSPNLRLSHQSLKVLALATAAASVTLLTWIL 
(SEQ ED NO: 145), 

KEEQRRQAPGGQNGSWrVKKVWFACLAVMSFLGFILNLGARLIVQPQAALAS 
RGLRGQGLPCETQVXKRTLRPGAVGWLVHKGRRALSISRKSALVSLGVMYV 
GPGKRPGVVRKHSLLVKMQAR (SEQ ID NO: 146), 

KEEQRRQAPGGQNGSWIVKKVWFACLAVMSFLGFILNLGA (SEQ ID NO: 
147), RLIVQPQAALASRGLRGQGLPCETQVXKRTLRPGAVGWLV (SEQ ID 
NO: 148), and/or 

HKGRRALSISRKSALVSLGVMYVGPGKRPGVVRKHSLLVKMQAR (SEQ ID 
NO: 149). Moreover, fragments and variants of these polypeptides (such as, for 
example, fragments as described herein, polypeptides at least 80%, 85%, 90%, 95%, 
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96%, 97%, 98%, or 99% identical to these polypeptides and polypeptides encoded by 
the polynucleotide which hybridizes, under stringent conditions, to the polynucleotide 
encoding these polypeptides , or the complement there of are encompassed by the 
invention. Antibodies that bind polypeptides of the invention are also encompassed by 
the invention. Polynucleotides encoding these polypeptides are also encompassed by 
the invention. 

When tested against U937 Myeloid cell lines, supernatants removed from cells 
containing this gene activated the GAS assay. Thus, it is likely that this gene activates 
myeloid cells, and to a lesser extent other cells, through the Jak-STAT signal 
transduction pathway. The gamma activating sequence (GAS) is a promoter element 
found upstream of many genes which are involved in the Jak-STAT pathway. The 
Jak-STAT pathway is a large, signal transduction pathway involved in the 
differentiation and proliferation of cells. Therefore, activation of the Jak-STAT 
pathway, reflected by the binding of the GAS element, can be used to indicate 
proteins involved in the proliferation and differentiation of cells. 

It has been discovered that this gene is expressed highly and specifically in 
human adrenal gland tumor tissue, and to a significantly lesser extent in human 
thymus tissue. 

Nucleic acids of the invention are useful as reagents for differential 
identification of the tissue(s) or cell type(s) present in a biological sample and for 
diagnosis of the following diseases and conditions: cancer and other proliferative 
disorders of the adrenal gland. Similarly, polypeptides and antibodies directed to 
those polypeptides are useful to provide immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the adrenal gland, expression of this gene at 
significantly higher or lower levels may be detected in certain tissues (e.g., adrenal 
gland, cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, 
urine, synovial fluid or spinal fluid) taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy 
tissue from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ID NO: 73 as residues: 
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Arg-25 to Gly-31, Ala-95 to Val-100. Polynucleotides encoding said polypeptides 
are also encompassed by the invention. 

The tissue distribution specifically in adrenal gland tumor tissue suggests that 
that polynucleotides and polypeptides corresponding to this gene are useful for the 
5 diagnosis and/or treatment of cancer and other proliferative disorders of the adrenal 
gland, as well as cancers of other tissues where expression has been observed. 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 

10 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:33 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 

1 5 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 674 of SEQ ID NO:33, b 
is an integer of 1 5 to 688, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:33, and where b is greater than or equal to a 
+ 14. 

20 

FEATURES OF PROTEIN ENCODED BY GENE NO: 24 

The translation product of this gene shares sequence homology with 
mammalian Pig-L proteins and the yeast homolog, GPI12 or N-acetylglucosaminyl- 

25 phosphatidylinositol deacetylase, which are thought to be important in 

glycosylphosphatidylinositol biosythesis (See, e.g., Genbank Accession Nos.: 
dbj|BAA74775.1|(AB017165) and gnl|PID|dl021712; all references available through 
these accessions are hereby incorporated in their entirety herein). 
Glycosylphosphatidylinositol (GPI) is used as a membrane anchor by many 

30 eukaryotic cell-surface proteins. The second step of GPI biosynthesis is de-N- 

acetylation of N-acetylglucosaminylphosphatidylinositol (GlcNAc-PI). The activity 
of de-N-acetylases that act on the GlcNAc moiety, are enhanced by metal ions, in 
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particular Mn2+ and Ni2+. On transfection into mammalian PIG-L-deficient cells, the 
yeast homolog, GPI12, restored the cell-surface expression of GPI-anchored proteins 
and GlcNAc-PI de-N-acetylase activity. The disruption of the gene caused lethality in 
S. cerevisiae, (see, e.g., Watanabe et al., J. Biochem.339:185-192 (1999), which is 
hereby incorporated in its entirety by reference herein). Based on the sequence 
similarity, the translation product of this clone is expected to share at least some 
biological activities with GlcNAc-PI de-N-acetylase proteins. Such activities are 
known in the art, some of which are described elsewhere herein. For example, one 
such assay is described in Kinoshita et al., J Biochem (Tokyo) 122:251-7 (1997), 
incorporated herein by reference. 

The gene encoding the disclosed cDNA is thought to reside on chromosome 
17. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 17. 

The polypeptide of this gene has been determined to have a transmembrane 
domain at about amino acid position 137 - 153 of the amino acid sequence referenced 
in Table 1 for this gene. Moreover, a cytoplasmic tail encompassing amino acids 154 
- 192 of this protein has also been determined. Based upon these characteristics, it is 
believed that the protein product of this gene shares structural features to type la 
membrane proteins. 

It has been discovered that this gene is expressed primarily in salivary gland 
and colon tissues, and to a lesser extent in microvascular endothelial cells, heart and 
placental tissues. 

Nucleic acids of the invention are useful as reagents for differential 
identification of the tissue(s) or cell type(s) present in a biological sample and for 
diagnosis of the following diseases and conditions: disorders caused by 
glycosylphosphatidylinositol deficiency. Similarly, polypeptides and antibodies 
directed to those polypeptides are useful to provide immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the salivary gland or colon, expression of 
this gene at significantly higher or lower levels may be detected in certain tissues 
(e.g., salivary glands, gastrointestinal, cancerous and wounded tissues) or bodily 
fluids (e.g., saliva, lymph, serum, plasma, urine, synovial fluid or spinal fluid) taken 
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from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue from an individual not having the 
disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
5 consist of, one or more immunogenic epitopes shown in SEQ ID NO: 74 as residues: 
Asp-20 to Gly-32. Polynucleotides encoding said polypeptides are also encompassed 
by the invention. 

The tissue distribution and homology to PIG-L and N-acetylglucosaminyl- 
phosphatidylinositol deacetylase suggests that polynucleotides and polypeptides 

10 corresponding to this gene would be useful for diagnosis and treament of disorders 
caused by glycosylphosphatidylinositol deficiency that interferes with the GPI- 
anchored surface protein functions. Furthermore, the protein may also be used to 
determine biological activity, to raise antibodies, as tissue markers, to isolate cognate 
ligands or receptors, to identify agents that modulate their interactions, in addition to 

15 its use as a nutritional supplement. Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 

20 related to SEQ ID NO:34 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 

25 general formula of a-b, where a is any integer between 1 to 981 of SEQ ID NO:34, b 
is an integer of 15 to 995, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:34, and where b is greater than or equal to a 
+ 14. 



30 



FEATURES OF PROTEIN ENCODED BY GENE NO: 25 
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In specific embodiments, polypeptides of the invention comprise, or 
alternatively consists of, the following amino acid sequence: 

HIIFFRKWSTLAFIIPYSSVSGIISIASFMSVASEIASLVFLRKNTTFWSRNSSGRG 
VQS (SEQ ID NO: 150). Moreover, fragments and variants of these polypeptides 

5 (such as, for example, fragments as described herein, polypeptides at least 80%, 85%, 
90%, 95%, 96%, 97%o, 98%, or 99% identical to these polypeptides and polypeptides 
encoded by the polynucleotide which hybridizes, under stringent conditions, to the 
polynucleotide encoding these polypeptides , or the complement there of are 
encompassed by the invention. Antibodies that bind polypeptides of the invention are 

10 also encompassed by the invention. Polynucleotides encoding these polypeptides are 
also encompassed by the invention. 

It has been discovered that this gene is expressed primarily in testes tissue. 
Nucleic acids of the invention are useful as reagents for differential 
identification of the tissue(s) or cell type(s) present in a biological sample and for 

15 diagnosis of the following diseases and conditions: male infertility; testicular 

dysfunction. Similarly, polypeptides and antibodies directed to those polypeptides are 
useful to provide immunological probes for differential identification of the tissue(s) 
or cell type(s). For a number of disorders of the above tissues or cells, particularly of 
the reproductive system, expression of this gene at significantly higher or lower levels 

20 may be detected in certain tissues (e.g., reproductive, cancerous and wounded tissues) 
or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid or spinal fluid) 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue from an individual not 
having the disorder. 

25 The tissue distribution in testes tissue that polynucleotides and polypeptides 

corresponding to this gene are useful for the diagnosis and/or treatment of male 
reproductive dysfunction. Enhanced expression of this gene product in testes suggests 
that it may play a key role in testicular function or in male fertility. Alternately, 
however, expression of many gene products is enhanced in testes nonspecifically, 

30 even if that gene product normally performs functions at alternate sites within the 
body. Thus, particularly since this represents a secreted protein product, it may play 
roles in many physiological processes. Furthermore, the tissue distribution that 
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polynucleotides and polypeptides corresponding to this gene are useful for the 
treatment and diagnosis of conditions concerning proper testicular function (e.g. 
endocrine function, sperm maturation), as well as cancer. Therefore, this gene product 
is useful in the treatment of male infertility and/or impotence. This gene product is 
also useful in assays designed to identify binding agents, as such agents (antagonists) 
are useful as male contraceptive agents. Similarly, the protein is believed to be useful 
in the treatment and/or diagnosis of testicular cancer. The testes are also a site of 
active gene expression of transcripts that may be expressed, particularly at low levels, 
in other tissues of the body. Therefore, this gene product may be expressed in other 
specific tissues or organs where it may play related functional roles in other 
processes, such as hematopoiesis, inflammation, bone formation, and kidney function, 
to name a few possible target indications. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and/or immunotherapy targets 
for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:35 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 751 of SEQ ID NO:35, b 
is an integer of 15 to 765, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:35, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 26 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consists of, an amino acid sequence selected from the group: 
VLCGP GAATRKGS QLNP A V ASP AFPHPGFFSLSNLGS S YS S SNTM YSCPS EPL 
HRLSPLPKETPLLSSPSPTXPSQPAELWFIFCrRVKGHLPCQSTPTLPLQSSEMSS 
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L (SEQ ID NO: 151), VLCGPGAATRKGSQLNPAVASPAFPHPGFFSLSNLGSSY 
(SEQ ID NO: 152), SSSNTMYSCPSEPLHRLSPLPKETPLLSSPSPTXPSQPAE 
(SEQ ID NO: 153), and/or LWFIFCIRVKGHLPCQSTPTLPLQSSEMSSL (SEQ ID 
NO: 154). Moreover, fragments and variants of these polypeptides (such as, for 
example, fragments as described herein, polypeptides at least 80%, 85%, 90%, 95%, 
96%, 97%, 98%, or 99% identical to these polypeptides and polypeptides encoded by 
the polynucleotide which hybridizes, under stringent conditions, to the polynucleotide 
encoding these polypeptides , or the complement there of are encompassed by the 
invention. Antibodies that bind polypeptides of the invention are also encompassed by 
the invention. Polynucleotides encoding these polypeptides are also encompassed by 
the invention. 

It has been discovered that this gene is expressed primarily in neutrophils. 

Nucleic acids of the invention are useful as reagents for differential 
identification of the tissue(s) or cell type(s) present in a biological sample and for 
diagnosis of the following diseases and conditions: inflammation; ARDS; arthritis; 
fibrosis; hematopoietic disorders; immune dysfunction; autoimmune diseases. 
Similarly, polypeptides and antibodies directed to those polypeptides are useful to 
provide immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
immune system, expression of this gene at significantly higher or lower levels may be 
detected in certain tissues (e.g., immune, cancerous and wounded tissues) or bodily 
fluids (e.g., lymph, serum, plasma, urine, synovial fluid or spinal fluid) taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ID NO: 76 as residues: 
Ser-34 to Thr-40. Polynucleotides encoding said polypeptides are also encompassed 
by the invention. 

The tissue distribution in neutrophils suggests that polynucleotides and 
polypeptides corresponding to this gene are useful for the diagnosis and/or treatment 
of a variety of hematopoietic/immune disorders. Elevated expression of this gene 
product by neutrophils suggests that it may be involved in processes such as 
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inflammation, extravasation, tissue destruction, and recruitment of various cell types. 
Several of these potential roles would be undesirable, and therefore antagonists of this 
protein could prove beneficial in such instances. Alternately, expression of this gene 
product by neutrophils may be diagnostic of a more general function in 
hematopoiesis, including effects on the proliferation, survival, differentiation, or 
activation of any or all hematopoietic cell lineages. Potential involvement of this 
protein in tissue extravasation may also have implications for the treatment of cancer 
and metastasis. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:36 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 728 of SEQ ID NO:36, b 
is an integer of 15 to 742, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:36, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 27 

In specific embodiments, polypeptides of the invention comprise, or 
alternatively consist of, the following amino acid sequences: 

TSSPQRRLPAGPRPPTVEPPAEPPAEVPPSGTPPPPSTSEPLSRRRP (SEQ ID NO: 
155). Moreover, fragments and variants of these polypeptides (such as, for example, 
fragments as described herein, polypeptides at least 80%, 85%, 90%, 95%, 96%, 
97%, 98%, or 99% identical to these polypeptides and polypeptides encoded by the 
polynucleotide which hybridizes, under stringent conditions, to the polynucleotide 
encoding these polypeptides , or the complement there of are encompassed by the 
invention. Antibodies that bind polypeptides of the invention are also encompassed by 
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the invention. Polynucleotides encoding these polypeptides are also encompassed by 
the invention. 

In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
5 the present invention. Specifically, polypeptides of the invention comprise, or 
alternatively consist of, the following amino acid sequence: 

TSSPQRRLPAGPRPPTVEPPAEPPAEVPPSGTPPPPSTSEPLSRRRPMWGFRLLR 
SPPLLLLLPQLGIGNASSCSQARTMNPGGSGGARCSLSAEVRRRQCLQLSTVP 
GAXPQRXNELLLLAAAGEGLERQDLPGDPAKEEPQPPPQHHVLYFPGDVQN 

1 0 YHEIMTRHPENYQWENWSLENVATILAHRFPNSYIWVIKCSRMHLHXFSCYD 
NFVKSNMFGAPEHNTDFGAFKHLYMLLVNAFNLSQNSLSKKSLNVWNKDSI 
ASNCRSSPSHTTNGCQGEKVRTCEKSDESAMSFYPPSLNDASFTLIGFSKGCV 
XLNQLLFELKEAKKDKNTDAFIKSIRTMYWLDGGHSGGSNTWVTYPEVLKEF 
AQTGIIVHTHVTPYQVRDPMRSWIGKEXKKFVQILGDLGMQVTSQIHFTKEA 

1 5 P SIENHFRVFIEVF (SEQ ID NO: 1 56). Moreover, fragments and variants of these 
polypeptides (such as, for example, fragments as described herein, polypeptides at 
least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% identical to these polypeptides 
and polypeptides encoded by the polynucleotide which hybridizes, under stringent 
conditions, to the polynucleotide encoding these polypeptides , or the complement 

20 there of are encompassed by the invention. Antibodies that bind polypeptides of the 
invention are also encompassed by the invention. Polynucleotides encoding these 
polypeptides are also encompassed by the invention. 

The gene encoding the disclosed cDNA is thought to reside on chromosome 2. 
Accordingly, polynucleotides related to this invention are useful as a marker in 

25 linkage analysis for chromosome 2. 

It has been discovered that this gene is expressed primarily in B-cells, 
melanocytes, skeletal muscle, and a variety of other tissues and cell types. 

Nucleic acids of the invention are useful as reagents for differential 
identification of the tissue(s) or cell type(s) present in a biological sample and for 

30 diagnosis of the following diseases and conditions: melanoma, immunodeficiency, 
tissue necrosis, lymphomas, auto-immunities, cancer, metastasis, anemias (leukemia) 
and other hematopoeitic disorders. Similarly, polypeptides and antibodies directed to 
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those polypeptides are useful to provide immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the skin and immune system, expression of this gene at 
significantly higher or lower levels maybe detected in certain tissues (e.g., skin, 
immune, musculo-skeletal, cancerous and wounded tissues) or bodily fluids (e.g., 
lymph, serum, plasma, urine, synovial fluid or spinal fluid) taken from an individual 
having such a disorder, relative to the standard gene expression level, i.e., the 
expression level in healthy tissue from an individual not having the disorder. 

Preferred polypeptides of the present invention comprise, or alternatively 
consist of, one or more immunogenic epitopes shown in SEQ ID NO: 77 as residues: 
Arg-31 to Gly-37, Val-49 to Cys-54. Polynucleotides encoding said polypeptides are 
also encompassed by the invention. 

The tissue distribution in skin and immune tissues that polynucleotides and 
polypeptides corresponding to this gene would be useful for the diagnosis, detection, 
prevention and/or treatment of melanoma and other skin cancers, as well as immune 
disorders including leukemias, lymphomas, auto-immunities, immunodeficiencies 
(e.g., AIDS), immuno-supressive conditions (e.g., transplantation) and hematopoeitic 
disorders. In addition this gene product may be applicable in conditions of general 
microbial infection, inflammation and especially, cancer. Representative uses are 
described in the "Biological Activity", "Hyperproliferative Disorders", "Infectious 
Disease", and "Regeneration" sections below, in Example 11,19, and 20, and 
elsewhere herein. Briefly, the protein is useful in detecting, treating, and/or 
preventing congenital disorders (i.e., nevi, moles, freckles, Mongolian spots, 
hemangiomas, port-wine syndrome), integumentary tumors (i.e., keratoses, Bowen's 
disease, basal cell carcinoma, squamous cell carcinoma, malignant melanoma, Paget' s 
disease, mycosis fungoides, and Kaposi's sarcoma), injuries and inflammation of the 
skin (i.e., wounds, rashes, prickly heat disorder, psoriasis, dermatitis), atherosclerosis, 
uticaria, eczema, photosensitivity, autoimmune disorders (i.e., lupus erythematosus, 
vitiligo, dermatomyositis, morphea, scleroderma, pemphigoid, and pemphigus), 
keloids, striae, erythema, petechiae, purpura, and xanthelasma. In addition, such 
disorders may predispose increased susceptibility to viral and bacterial infections of 
the skin (i.e., cold sores, warts, chickenpox, molluscum contagiosum, herpes zoster, 
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boils, cellulitis, erysipelas, impetigo, tinea, althlete's foot, and ringworm). Moreover, 
the polynucleotides and polypeptides corresponding to this gene may also be useful 
for the treatment or diagnosis of various connective tissue disorders (i.e., arthritis, 
trauma, tendonitis, chrondomalacia and inflammation, etc.), autoimmune disorders 
(i.e., rheumatoid arthritis, lupus, scleroderma, dermatomyositis, etc.), dwarfism, 
spinal deformation, joint abnormalities, amd chondrodysplasias (i.e., 
spondyloepiphyseal dysplasia congenita, familial osteoarthritis, Atelosteogenesis type 
II, metaphyseal chondrodysplasia type Schmid). Furthermore, the protein may also be 
used to determine biological activity, to raise antibodies, as tissue markers, to isolate 
cognate ligands or receptors, to identify agents that modulate their interactions, in 
addition to its use as a nutritional supplement. Protein, as well as, antibodies directed 
against the protein may show utility as a tumor marker and immunotherapy targets for 
the above listed tumors and tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:37 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2736 of SEQ ID NO:37, b 
is an integer of 15 to 2750, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:37, and where b is greater than or equal to a 
+ 14. 
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Table 1 summarizes the information corresponding to each "Gene No." described 
above. The nucleotide sequence identified as "NT SEQ ID NO:X" was assembled 
from partially homologous ("overlapping") sequences obtained from the "cDNA 
clone ID" identified in Table 1 and, in some cases, from additional related DNA 
clones. The overlapping sequences were assembled into a single contiguous sequence 
of high redundancy (usually three to five overlapping sequences at each nucleotide 
position), resulting in a final sequence identified as SEQ ID NO:X. 

The cDNA Clone ID was deposited on the date and given the corresponding 
deposit number listed in "ATCC Deposit No:Z and Date." Some of the deposits 
contain multiple different clones corresponding to the same gene. "Vector" refers to 
the type of vector contained in the cDNA Clone ID. 

"Total NT Seq." refers to the total number of nucleotides in the contig 
identified by "Gene No." The deposited clone may contain all or most of these 
sequences, reflected by the nucleotide position indicated as "5' NT of Clone Seq." 
and the "3' NT of Clone Seq." of SEQ ID NO:X. The nucleotide position of SEQ ID 
NO:X of the putative start codon (methionine) is identified as "5' NT of Start Codon." 
Similarly , the nucleotide position of SEQ ID NO:X of the predicted signal sequence 
is identified as "5' NT of First AA of Signal Pep." 

The translated amino acid sequence, beginning with the methionine, is 
identified as "AA SEQ ID NO:Y," although other reading frames can also be easily 
translated using known molecular biology techniques. The polypeptides produced by 
these alternative open reading frames are specifically contemplated by the present 
invention. 

The first and last amino acid position of SEQ ID NO:Y of the predicted signal 
peptide is identified as "First AA of Sig Pep" and "Last AA of Sig Pep." The 
predicted first amino acid position of SEQ ID NO:Y of the secreted portion is 
identified as "Predicted First AA of Secreted Portion." Finally, the amino acid 
position of SEQ ID NO:Y of the last amino acid in the open reading frame is 
identified as "Last AA of ORF." 

SEQ ID NO:X (where X may be any of the polynucleotide sequences 
disclosed in the sequence listing) and the translated SEQ ID NO:Y (where Y may be 
any of the polypeptide sequences disclosed in the sequence listing) are sufficiently 
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accurate and otherwise suitable for a variety of uses well known in the art and 
described further below. For instance, SEQ ID NO:X is useful for designing nucleic 
acid hybridization probes that will detect nucleic acid sequences contained in SEQ ID 
NO:X or the cDNA contained in the deposited clone. These probes will also 
hybridize to nucleic acid molecules in biological samples, thereby enabling a variety 
of forensic and diagnostic methods of the invention. Similarly, polypeptides 
identified from SEQ ID NO:Y may be used, for example, to generate antibodies 
which bind specifically to proteins containing the polypeptides and the secreted 
proteins encoded by the cDNA clones identified in Table 1. 

Nevertheless, DNA sequences generated by sequencing reactions can contain 
sequencing errors. The errors exist as misidentified nucleotides, or as insertions or 
deletions of nucleotides in the generated DNA sequence. The erroneously inserted or 
deleted nucleotides cause frame shifts in the reading frames of the predicted amino 
acid sequence. In these cases, the predicted amino acid sequence diverges from the 
actual amino acid sequence, even though the generated DNA sequence may be greater 
than 99.9% identical to the actual DNA sequence (for example, one base insertion or 
deletion in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide 
sequence or the amino acid sequence, the present invention provides not only the 
generated nucleotide sequence identified as SEQ ID NO:X and the predicted 
translated amino acid sequence identified as SEQ ID NO:Y, but also a sample of 
plasmid DNA containing a human cDNA of the invention deposited with the ATCC, 
as set forth in Table 1. The nucleotide sequence of each deposited clone can readily 
be determined by sequencing the deposited clone in accordance with known methods. 
The predicted amino acid sequence can then be verified from such deposits. 
Moreover, the amino acid sequence of the protein encoded by a particular clone can 
also be directly determined by peptide sequencing or by expressing the protein in a 
suitable host cell containing the deposited human cDNA, collecting the protein, and 
determining its sequence. 

The present invention also relates to the genes corresponding to SEQ ID 
NO:X, SEQ ID NO:Y, or the deposited clone. The corresponding gene can be 
isolated in accordance with known methods using the sequence information disclosed 
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herein. Such methods include preparing probes or primers from the disclosed 
sequence and identifying or amplifying the corresponding gene from appropriate 
sources of genomic material. 

Also provided in the present invention are allelic variants, orthologs, and/or 
species homologs. Procedures known in the art can be used to obtain full-length 
genes, allelic variants, splice variants, full-length coding portions, orthologs, and/or 
species homologs of genes corresponding to SEQ ID NO:X, SEQ ID NO:Y, or a 
deposited clone, using information from the sequences disclosed herein or the clones 
deposited with the ATCC. For example, allelic variants and/or species homologs may 
be isolated and identified by making suitable probes or primers from the sequences 
provided herein and screening a suitable nucleic acid source for allelic variants and/or 
the desired homologue. 

Table 2 summarizes the expression profile of polynucleotides corresponding to the 
clones disclosed in Table 1. The first column provides a unique clone identifier, 
"Clone ID", for a cDNA clone related to each contig sequence disclosed in Table 1 . 
Column 2, "Library Codes" shows the expression profile of tissue and/or cell line 
libraries which express the polynucleotides of the invention. Each Library Code in 
column 2 represents a tissue/cell source identifier code corresponding to the Library 
Code and Library description provided in Table 4. Expression of these 
polynucleotides was not observed in the other tissues and/or cell libraries tested. One 
of skill in the art could routinely use this information to identify tissues which show a 
predominant expression pattern of the corresponding polynucleotide of the invention 
or to identify polynucleotides which show predominant and/or specific tissue 
expression. 

Table 3, column 1, provides a nucleotide sequence identifier, "SEQ ID 
NO:X," that matches a nucleotide SEQ ID NO:X disclosed in Table 1, column 5. 
Table 3, column 2, provides the chromosomal location, "Cytologic Band or 
Chromosome," of polynucleotides corresponding to SEQ ID NO:X. Chromosomal 
location was determined by finding exact matches to EST and cDNA sequences 
contained in the NCBI (National Center for Biotechnology Information) UniGene 
database. Given a presumptive chromosomal location, disease locus association was 
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determined by comparison with the Morbid Map, derived from Online Mendelian 
Inheritance in Man (Online Mendelian Inheritance in Man, OMIM™. McKusick- 
Nathans Institute for Genetic Medicine, Johns Hopkins University (Baltimore, MD) 
and National Center for Biotechnology Information, National Library of Medicine 

5 (Bethesda, MD) 2000. World Wide Web URL: http://www.ncbi.nlm.nih.gov/omim/). 
If the putative chromosomal location of the Query overlapped with the chromosomal 
location of a Morbid Map entry, the OMIM reference identification number of the 
morbid map entry is provided in Table 3, column 3, labelled "OMIM ID." A key to 
the OMIM reference identification numbers is provided in Table 5. 

10 Table 4 provides a key to the Library Code disclosed in Table 2. Column 1 

provides the Library Code disclosed in Table 2, column 2. Column 2 provides a 
description of the tissue or cell source from which the corresponding library was 
derived. 

Table 5 provides a key to the OMIM reference identification numbers 
15 disclosed in Table 3, column 3. OMIM reference identification numbers (Column 1) 
were derived from Online Mendelian Inheritance in Man (Online Mendelian 
Inheritance in Man, OMIM. McKusick-Nathans Institute for Genetic Medicine, Johns 
Hopkins University (Baltimore, MD) and National Center for Biotechnology 
Information, National Library of Medicine, (Bethesda, MD) 2000. World Wide Web 
20 URL: http://www.ncbi.nlm.nih.gov/omim/). Column 2 provides diseases associated 
with the cytologic band disclosed in Table 3, column 2, as determined using the 
Morbid Map database. 
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Table 2 



H0009 H0046 H0144 H0191 H0264 H0441 H0477 H0486 H0494 H0521 
H0542 H0560 H0561 H0581 H0587 H0617 H0635 H0638 H0656 H0663 
H0670 H0673 L0438 L0439 L0655 L0659 L0665 L0667 L0698 L0754 
L0763 L0766 L0773 L0776 L0777 L0779 L0783 L0806 S0002 S0278 
S0328 S0374 S0378 T0003 



H0014 H0494 H0587 H0602 H0661 H0670 H0690 L0376 L0657 L0794 
L0806 



H0014 H0036 H0040 H0046 H0063 H0144 H0156 H0178 H0331 H0357 
H0393 H0415 H0539 H0551 H0553 H0555 H0561 H0574 H0581 H0616 
H0624 H0667 S0026 SOI 14 S0374 S0378 



HO 144 L0747 



H0041 H0083 H0135 H0255 H0267 H0295 H0341 H0413 H0422 H0423 
H0497 H0519 H0521 H0529 H0545 H0547 H0551 H0580 H0585 H0617 
H0618 H0633 H0665 L0372 L0439 L0640 L0659 L0663 L0666 L0744 
L0757 L0789 L08QO L0803 S0038 S0250 SQ420 



H0038 H0144 H0156 H0179 H0253 H0271 H0393 H0402 H0485 H0486 
H0494 H0521 H0555 H0574 H0575 H0581 H0618 H0659 H0661 L0363 
L0438 L0518 L0589 L0596 L0599 L0665 L0731 L0745 L0748 L0751 
L0754 L0756 L0757 L0758 L0759 L0763 L0766 L0771 L0775 L0776 
L0777 L0779 L0805 S0002 S0132 S0136 S0142 S0278 S0344 S0360 
S0374 S0376 SQ398 S0412 S0432 T0004 T0023 T0041 T0110 



S0354 



H0014 H0032 H0038 H0050 H0052 H0131 H0370 H0375 H0412 H0413 
H0416 H0435 H0438 H0521 H0547 H0551 H0574 H0581 H0594 H0596 
H0632 H0663 H0674 L0438 L0439 L0455 L0471 L0592 L0608 L0638 
L0662 L0731 L0754 L0755 L0758 L0766 L0769 L0771 L0774 L0775 
L0777 L0803 SOOIO S0182 S0194 S0222 S0242 S0346 S0360 S0380 
S6026 TO110 



H0036 H0038 H0393 H0412 H0428 H0494 H0520 H0538 H0545 H0555 
H0599 H0612 H0616 H0674 L0021 L0471 L0637 L0665 L0731 L0740 
L0749 L0752 L0759 L0774 L0776 L0789 L0803 L0804 L0805 L0806 
SOOIO SQ358 SQ360 T0Q41 



H0457 HQ521 HQ586 H0634 L0745 L0746 



H0009 H0014 H0023 H0038 H0040 H0046 H0050 H0052 H0059 H0063 
H0083 H0090 H0123 H0144 H0251 H0265 H0266 H0271 H0284 H0341 
H0411 H0413 H0421 H0435 H0445 H0457 H0484 H0494 H0497 H0509 
H0519 H0521 H0538 H0539 H0544 H0549 H0551 H0553 H0574 H0581 
H0583 H0624 H0627 H0641 H0648 H0657 H0659 H0660 H0674 L0438 
L0439 L0480 L0518 L0527 L0589 L0595 L0602 L0608 L0631 L0641 
L0648 L0651 L0659 L0662 L0663 L0664 L0665 L0666 L0731 L0738 
L0740 L0744 L0747 L0748 L0749 L0750 L0751 L0753 L0754 L0757 
L0758 L0759 L0761 L0763 L0764 L0766 L0767 L0768 L0769 L0770 
L0771 L0773 L0774 L0775 L0776 L0777 L0779 L0780 L0789 L0794 
L0800 L0803 L0804 L0805 L0809 S0002 S0003 S0026 S0036 S0040 
S0052 S0126 S0142 S0152 S0212 S0278 S0328 S0330 S0344 S0354 
S0358 S0374 SQ376 S0420 S0426 S0434 S3014 S6028 



H0040 H0069 H0085 H0179 H0264 H0271 H0284 H0309 H0412 H0436 
H0457 H0518 H0522 H0543 H0555 H0556 H0575 H0581 H0587 H0595 
H0688 L0021 L0439 L0662 L0663 L0664 L0666 L0667 L0731 L0740 
L0754 L0766 L0777 L0779 LQ783 L0794 SOI 14 SQ150 S0356 S0358 
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S0420 S6016 


HIBEU15 


H0052 H0264 H0441 H0455 H0566 H0572 L0439 L0747 L0770 T0010 


HDPQV66 


H0031 H0050 H0263 H0294 H0428 H0445 H0486 H0521 H0522 H0598 
H0617 H0661 H0664 H0667 H0688 L0439 L0471 L0483 L0518 L0602 
L0608 L0642 L0659 L0664 L0665 L0731 L0742 L0747 L0752 L0754 
L0756 L0758 L0761 L0764 L0766 L0770 L0771 L0776 L0779 L0800 
L0805 L0809 S0003 SOOIO S0049 S0134 S0330 S0356 


HFXGW52 


SOOOl 


HHEQR55 


H0543 


HNHNW84 


S0216 


HKAFH74 


H0083 H0255 H0427 H0494 H0521 H0539 H0545 H0561 H0587 H0593 
H0617 H0622 H0638 L0097 L0382 L0439 L0646 L0648 L0655 L0657 
L0659 L0665 L0666 L0747 L0751 L0754 L0759 L0763 L0764 L0766 
L0769 L0770 L0772 L0777 L0780 L0789 L0794 L0800 L0803 L0804 
L0809 S0328 S0354 S0358 S0376 S0418 S0448 


HCUGE72 


H0052 H0087 H0181 H0188 H0266 H0352 H0402 H0441 H0546 H0555 
H0595 H0606 H0616 H0617 H0674 H0684 L0438 L0527 L0565 L0601 
L0657 L0659 L0665 L0731 L0744 L0747 L0748 L0751 L0753 L0754 
L0756 L0758 L0769 L0770 L0774 L0776 L0777 L0779 L0783 L0786 
S0031 S0050 S0051 S0053 S0360 S0468 T0023 


HTEQI22 


H0013 H0031 H0038 H0046 H0052 H0144 H0252 H0261 H0265 H0369 
H0374 H0428 H0494 H0519 H0521 H0560 H0615 H0616 H0624 H0628 
H0634 H0650 H0662 H0667 H0674 H0690 L0363 L0438 L0439 L0536 
L0591 L0593 L0596 L0608 L0646 L0653 L0659 L0662 L0731 L0740 
L0747 L0748 L0749 L0750 L0758 L0761 L0764 L0766 L0768 L0769 
L0773 L0776 L0777 L0789 L0791 L0793 L0803 L0806 S0006 SOOIO 
S0152 S0278 S0358 S0418 S0458 S6026 T0002 T0041 T0042 T0067 


HDPYE41 


H0521 S0344 


HDTII23 


H0486 H0547 H0575 L0592 L0599 L0607 L0759 L0761 S0422 


HATCM08 


H0087 H0156 L0517 


HAMFL84 


H0266 H0478 H0560 L0438 L0731 L0747 L0749 L0752 L0755 L0759 
L0764 L0771 L0779 L0805 S0278 


HTELW37 


H0616 


HNGOU56 


S0428 


HOUHD63 


H0266 H0351 H0381 H0435 H0486 H0509 H0542 H0543 H0591 H0593 
H0596 H0622 H0672 H0673 H0676 H0687 L0194 L0372 L0439 L0485 
L0637 L0664 L0731 L0740 L0745 L0752 L0756 L0757 L0766 L0776 
L0777 L0779 L0790 L0803 L0804 L0806 S0007 SOI 52 S0192 S0276 
S0294 S0330 S0342 S0344 S6024 T0042 
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Table 3 



SEQ ID 


Cytologic Band or 


OMIM ID 


NO:X 


Chromosome: 




12 


19ql3 


109560 205900 600652 600757 



Table 4 



H0009 


Human Fetal Brain 


H0013 


Human 8 Week Whole Embryo 


H0014 


Human Gall Bladder 


H0023 


Human Fetal Lung 


H0031 


Human Placenta 


H0032 


Human Prostate 


H0036 


Human Adult Small Intestine 


H0038 


Human Testes 


H0040 


Human Testes Tumor 


H0041 


Human Fetal Bone 


H0046 


Human Endometrial Tumor 


H0050 


Human Fetal Heart 


H0052 


Human Cerebellum 


H0059 


Human Uterine Cancer 


H0063 


Human Thymus 


H0069 


Human Activated T-Cells 


H0083 


HUMAN JURKAT MEMBRANE BOUND POLYSOMES 


H0085 


Human Colon 


H0087 


Human Thymus 


H0090 


Human T-Cell Lymphoma 


H0123 


Human Fetal Dura Mater 


H0131 


LNCAP + o.3nMR1881 


H0135 


Human Synovial Sarcoma 


H0144 


Nine Week Old Early Stage Human 


HOI 56 


Human Adrenal Gland Tumor 


H0178 


Human Fetal Brain 


HO 179 


Human Neutrophil 


H0181 


Human Primary Breast Cancer 


HO 188 


Human Normal Breast 


H0191 


Human Activated Macrophage (LPS), thiour 


H0251 


Human Chondrosarcoma 


H0252 


Human Osteosarcoma 


H0253 


Human adult testis, large inserts 


H0255 


breast lymph node CDNA library 


H0261 


H. cerebellum, Enzyme subtracted 


H0263 


human colon canceT 


H0264 


human tonsils 


H0265 


Activated T-Cell (12hs)/Thiouridine labelledEco 


H0266 


Human Microvascular Endothelial Cells, fract. A 


H0267 


Human Microvascular Endothelial Cells, fract. B 


H0271 


Human Neutrophil, Activated 


H0284 


Human OB MG63 control fraction I 


H0294 


Amniotic Cells - TNF induced 


H0295 


Amniotic Cells - Primary Culture 


H0309 


Human Chronic Synovitis 


H0331 


Hepatocellular Tumor 


H0341 


Bone Marrow Cell Line (RS4,1 1) 


H0351 


Glioblastoma 
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H0352 


wilm's tumor 


H0357 


H. Normalized Fetal Liver, II 


H0369 


H. Atrophic Endometrium 


H0370 


H. Lymph node breast Cancer 


H0374 


Human Brain 


H0375 


Human Lung 


H0381 


Bone Cancer 


H0393 


Fetal Liver, subtraction II 


H0402 


CD34 depleted Buffy Coat (Cord Blood), re-excision 


H0411 


H Female Bladder, Adult 


H0412 


Human umbilical vein endothelial cells, IL-4 induced 


H0413 


Human Umbilical Vein Endothelial Cells, uninduced 


H0415 


H. Ovarian Tumor, II, OV5232 


H0416 


Human Neutrophils, Activated, re-excision 


H0421 


Human Bone Marrow, re-excision 


H0422 


T-Cell PHA 16 hrs 


H0423 


T-Cell PHA 24 hrs 


H0427 


Human Adipose 


H0428 


Human Ovary 


H0435 


Ovarian Tumor 10-3-95 


H0436 


Resting T-Cell Library,II 


H0438 


H. Whole Brain #2, re-excision 


H0441 


H. Kidney Cortex, subtracted 


H0445 


Spleen, Chronic lymphocytic leukemia 


H0455 


H. Striatum Depression, subt 


H0457 


Human Eosinophils 


H0477 


Human Tonsil, Lib 3 


H0478 


Salivary Gland, Lib 2 


H0484 


Breast Cancer Cell line, angiogenic 


H0485 


Hodgkm's Lymphoma I 


H0486 


Hodgkin's Lymphoma II 


H0494 


Keratinocyte 


H0497 


HEL cell line 


H0509 


Liver, Hepatoma 


H0518 


pBMC stimulated w/ poly I7C 


H0519 


NTERA2, control 


H0520 


NTERA2 + retinoic acid, 14 days 


H0521 


Primary Dendritic Cells, lib 1 


H0522 


Primary Dendritic cells,frac 2 


H0529 


Myoloid Progenitor Cell Line 


H0538 


Merkel Cells 


H0539 


Pancreas Islet Cell Tumor 


H0542 


T Cell helper I 


H0543 


T cell helper II 




Human endometrial stromal cells 


H0545 


Human endometrial stromal cells-treated with progesterone 


H0546 


Human endometrial stromal cells-treated with estradiol 


H0547 


NTERA2 teratocarcinoma cell line+retinoic acid (14 days) 


H0549 


H. Epididiymus, caput & corpus 


H0551 


Human Thymus Stromal Cells 


H0553 


Human Placenta 


H0555 


Rejected Kidney, lib 4 


H0556 


Activated T-cell( 1 2h)/Thiouridine-re-excision 
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H0560 


KMH2 


H0561 




H0566 


Human Fetal Brain,normahzed c50r 


H0572 


Human Fetal Brain, normalized AC5002 


H0574 


Hepatocellular Tumor, re-excision 


H0575 


Human Adult Pulmonary,re-excision 


H0580 


Dendritic cells, pooled 


H0581 


Human Bone Marrow, treated 


H0583 


B Cell lymphoma 


H0585 


Activated T-Cells,12 hrs,re-excision 


H0586 


Healing groin wound, 6.5 hours post incision 


H0587 


Healing groin wound, 7.5 hours post incision 


H0591 


Human T-cell lymphoma,re-excision 


H0593 


Olfactory epithelium,nasalcavity 


H0594 


Human Lung Cancer,re-excision 


H0595 


Stomach cancer (human),re-excision 


H0596 


Human Colon Cancer,re-excision 


H0598 


Human Stomach,re-excision 


H0599 


Human Adult Heart,re-excision 


H0602 


Healing Abdomen Wound,21&29 days post incision 


H0606 


Human Primary Breast Cancer,re-excision 


H0612 


H.Leukocytes, normalized cot 50 B 


H0615 


Human Ovarian Cancer Reexcision 


H0616 


Human Testes, Reexcision 


H0617 


Human Primary Breast Cancer Reexcision 


H0618 


Human Adult Testes, Large Inserts, Reexcision 


H0622 


Human Pancreas Tumor, Reexcision 


H0624 


12 Week Early Stage Human II, Reexcision 


H0627 


Saos2 Cells, Vitamin D3 Treated 


H0628 


Human Pre-Differentiated Adipocytes 


H0632 


Hepatocellular Tumor,re-excision 


H0633 


Lung Carcinoma A549 TNFalpha activated 


H0634 


Human Testes Tumor, re-excision 


H0635 


Human Activated T-Cells, re-excision 


H0638 


CD40 activated monocyte dendridic cells 


H0641 


LPS activated derived dendritic cells 


H0648 


Ovary, Cancer: (4004562 B6) Papillary Serous Cystic Neoplasm, Low 
Malignant Pot 


H0650 


B-Cells 


H0656 


B-cells (unstimulated) 


H0657 


B-cells (stimulated) 


H0659 


Ovary, Cancer (15395A1F): Grade II Papillary Carcinoma 


H0660 


Ovary, Cancer: (15799A1F) Poorly differentiated carcinoma 


H0661 


Breast, Cancer: (4004943 A5) 


H0662 


Breast, Normal: (4005522B2) 


H0663 


Breast, Cancer: (4005522 A2) 


H0664 


Breast, Cancer: (9806C012R) 


H0665 


Stromal cells 3.88 


H0667 


Stromal cells(HBM3. 18) 


H0670 


Ovary, Cancer(4004650 A3): Well-Differentiated Micropapillary Serous 
Carcinoma 


H0672 


Ovary, Cancer: (4004576 A8) 


H0673 


Human Prostate Cancer, Stage B2, re-excision 


H0674 


Human Prostate Cancer, Stage C, re-excission 
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H0676 


Colon, Cancer: (9808C064R)-total RNA 


H0684 


Ovarian cancer, Serous Papillary Adenocarcinoma 


H0687 


Human normal ovary(#9610G215) 


H0688 


Human Ovarian Cancer(#9807G017) 


H0690 


Ovarian Cancer, # 9702G001 


L0021 


Human adult (K.Okubo) 


L0097 


Subtracted human retinal pigment epithelium (RPE) 


L0194 


Human pancreatic cancer cell line Patu 8988t 


L0363 


NCI CGAP GC2 


L0372 


NCI CGAP Co 12 


L0376 


NCI CGAP Larl 


L0382 


NCI CGAP Pr25 


L0438 


normalized infant brain cDNA 


L0439 


Soares infant brain 1NIB 


L0455 


Human retina cDNA randomly primed sublibrary 


L0471 


Human fetal heart, Lambda ZAP Express 


L0480 


Stratagene cat#937212 (1992) 


L0483 


Human pancreatic islet 


L0485 


STRATAGENE Human skeletal muscle cDNA library, cat. #936215. 


L0517 


NCI CGAP Prl 


L0518 


NCI CGAP Pr2 


L0527 


NCI CGAP Ov2 


L0536 


NCI CGAP Br4 


L0565 


Normal Human Trabecular Bone Cells 


L0589 


Stratagene fetal retina 937202 


L0591 


Stratagene HeLa cell s3 937216 


L0592 


Stratagene hNT neuron (#937233) 


L0593 


Stratagene neuroepithelium (#937231) 


L0595 


Stratagene NT2 neuronal precursor 937230 


L0596 


Stratagene colon (#937204) 


L0599 


Stratagene lung (#937210) 


L0601 


Stratagene pancreas (#937208) 


L0602 


Pancreatic Islet 


L0607 


NCI CGAP Lym6 


L0608 


Stratagene lung carcinoma 937218 


L0631 


NCI CGAP Br7 


L0637 


NCI CGAP Brn53 


L0638 


NCI CGAP Brn35 


L0640 


NCI CGAP Brl8 


L0641 


NCI CGAP Co 17 


L0642 


NCI CGAP Co 18 


L0646 


NCI CGAP Co 14 


L0648 


NCI CGAP Eso2 


L0651 


NCI CGAP Kid8 


L0653 


NCI CGAP Lu28 


L0655 


NCI CGAP Lyml2 


L0657 


NCI CGAP Ov23 


L0659 


NCI CGAP Panl 


L0662 


NCI CGAP Gas4 


L0663 


NCI CGAP Ut2 


L0664 


NCI CGAP Ut3 


L0665 


NCI CGAP Ut4 


L0666 


NCI CGAP Utl 
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L0667 


NCI CGAP CML1 


L0698 


Testis 2 


L0731 


Soares pregnant uterus NbHPU 


L0738 


Human colorectal cancer 


L0740 


Soares melanocyte 2NbHM 


L0742 


Soares adult brain N2b5HB55Y 


L0744 


Soares breast 3NbHBst 


L0745 


Soares retina N2b4HR 


L0746 


Soares retina N2b5HR 


L0747 


Soares fetal heart NbHH19W 


L0748 


Soares fetal liver spleen 1NFLS 


L0749 


Soares fetal liver spleen 1NFLS SI 


L0750 


Soares fetal lung NbHL19W 


L0751 


Soares ovary tumor NbHOT 


L0752 


Soares parathyroid tumor NbHPA 


L0753 


Soares pineal gland N3HPG 


L0754 


Soares placenta Nb2HP 


L0755 


Soares placenta 8to9weeks 2NbHP8to9W 


L0756 


Soares multiple sclerosis 2NbHMSP 


L0757 


Soares senescent fibroblasts NbHSF 


L0758 


Soares testis NHT 


L0759 


Soares total fetus Nb2HF8 9w 


L0761 


NCI CGAP CLL1 


L0763 


NCI CGAP Br2 


L0764 


NCI CGAP Co3 


L0766 


NCI CGAP GCB1 


L0767 


NCI CGAP GC3 


L0768 


NCI CGAP GC4 


L0769 


NCI CGAP Brn25 


L0770 


NCI CGAP Brn23 


L0771 


NCI CGAP Co8 


L0772 


NCI CGAP Co 10 


L0773 


NCI CGAP Co9 


L0774 


NCI CGAP Kid3 


L0775 


NCI CGAP Kid5 


L0776 


NCI CGAP Lu5 


L0777 


Soares NhHMPu SI 


L0779 


Soares NFL T GBC SI 


L0780 


Soares NSF F8 9W OT PA P SI 


L0783 


NCI CGAP Pr22 


L0786 


Soares NbHFB 


L0789 


NCI CGAP Sub3 


L0790 


NCI CGAP Sub4 


L0791 


NCI CGAP Sub5 




NCI CGAP Sub7 


L0794 


NCI CGAP GC6 


L0800 


NCI CGAP Co 16 


L0803 


NCI CGAP Kidll 


L0804 


NCI CGAP Kidl2 


L0805 


NCI CGAP Lu24 


L0806 


NCI CGAP Lul9 


L0809 


NCI CGAP Pr28 


S0001 


Brain frontal cortex 
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S0002 


Monocyte activated 


S0003 


Human Osteoclastoma 


S0006 


Neuroblastoma 


S0007 


Early Stage Human Brain 


S0010 


Human Amygdala 


S0026 


Stromal cell TF274 


S0031 


Spinal cord 


S0036 


Human Substantia Nigra 


S0038 


Human Whole Brain #2 - Oligo dT > 1.5Kb 


S0040 


Adipocytes 


S0049 


Human Brain, Striatum 


S0050 


Human Frontal Cortex, Schizophrenia 


S0051 


Human Hypothalmus.Schizophrenia 


S0052 


neutrophils control 


S0053 


Neutrophils IL-1 and LPS induced 


SOI 14 


Anergic T-cell 


SO 126 


Osteoblasts 


S0132 


Epithelial-TNFa and INF induced 


SO 134 


Apoptotic T-cell 


S0136 


PERM TF274 


S0142 


Macrophage-oxLDL 


S0150 


LNCAP prostate cell line 


S0152 


PC3 Prostate cell line 


S0182 


Human B Cell 8866 


S0192 


Synovial Fibroblasts (control) 


SO 194 


Synovial hypoxia 


S0212 


Bone Marrow Stromal Cell, untreated 


S0216 


Neutrophils IL-1 and LPS induced 


S0222 


H. Frontal cortex,epileptic,re-excision 


S0242 


Synovial Fibroblasts (Ill/TNF), subt 


S0250 


Human Osteoblasts II 


S0276 


Synovial hypoxia-RSF subtracted 


S0278 


H Macrophage (GM-CSF treated), re-excision 


S0294 


Larynx tumor 


S0328 


Palate carcinoma 


S0330 


Palate normal 


S0342 


Adipocytes,re-excision 


S0344 


Macrophage-oxLDL, re-excision 


S0346 


Human Amygdala,re-excision 


S0354 


Colon Normal II 


S0356 


Colon Carcinoma 


S0358 


Colon Normal III 


S0360 


Colon Tumor II 


S0374 


Normal colon 




Colon Tumor 


S0378 


Pancreas normal PCA4 No 


S0380 


Pancreas Tumor PCA4 Tu 


S0398 


Testis, normal 


S0412 


Temporal cortex-Alzheizmer, subtracted 


S0418 


CHME Cell Line,treated 5 hrs 


S0420 


CHME Cell Line,untreated 


S0422 


Mo7e Cell Line GM-CSF treated (lng/ml) 


S0426 


Monocyte activated, re-excision 
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S0428 


Neutrophils control, re-excision 


S0432 


Sinus piniformis Tumour 


S0434 


Stomach Normal 


S0448 


Larynx Normal 


S0458 


Thyroid Normal (SDCA2 No) 


S0468 


Ea.hy.926 cell line 


S3014 


Smooth muscle, serum induced,re-exc 


S6016 


H. Frontal Cortex, Epileptic 


S6024 


Alzheimers, spongy change 


S6026 


Frontal Lobe, Dementia 


S6028 


Human Manic Depression Tissue 


T0002 




T0003 


Human Fetal Lung 


T0004 


Human White Fat 


TOO 10 


Human Infant Brain 


T0023 


Human Pancreatic Carcinoma 


T0041 


Jurkat T-cell Gl phase 


T0042 


Jurkat T-Cell, S phase 


T0067 


Human Thyroid 


T0110 


Human colon carcinoma (HCC) cell line, remake 



Table 5 



OMIM ID 


OMIM Description 


109560 


PLeukerrria/lymphorna, B-cell, 3 (2) 


205900 


Anemia, Diamond-Blackfan (2) 


600652 


Deafness, autosomal dominant 4 (2) 


600757 


| Orofacial cleft-3 (2) 



The polypeptides of the invention can be prepared in any suitable manner. 
Such polypeptides include isolated naturally occurring polypeptides, recombinantly 
produced polypeptides, synthetically produced polypeptides, or polypeptides 
produced by a combination of these methods. Means for preparing such polypeptides 
5 are well understood in the art. 

The polypeptides may be in the form of the secreted protein, including the 
mature form, or may be a part of a larger protein, such as a fusion protein (see below). 
It is often advantageous to include an additional amino acid sequence which contains 
secretory or leader sequences, pro-sequences, sequences which aid in purification , 
10 such as multiple histidine residues, or an additional sequence for stability during 
recombinant production. 

The polypeptides of the present invention are preferably provided in an 
isolated form, and preferably are substantially purified. A recombinantly produced 
version of a polypeptide, including the secreted polypeptide, can be substantially 
15 purified using techniques described herein or otherwise known in the art, such as, for 
example, by the one-step method described in Smith and Johnson, Gene 67:31-40 
(1988). Polypeptides of the invention also can be purified from natural, synthetic or 
recombinant sources using techniques described herein or otherwise known in the art, 
such as, for example, antibodies of the invention raised against the secreted protein. 
20 The present invention provides a polynucleotide comprising, or alternatively 

consisting of, the nucleic acid sequence of SEQ ID NO:X, and/or a cDNA contained 
in ATCC deposit Z. The present invention also provides a polypeptide comprising, or 
alternatively, consisting of, the polypeptide sequence of SEQ ID NO:Y and/or a 
polypeptide encoded by the cDNA contained in ATCC deposit Z. Polynucleotides 
25 encoding a polypeptide comprising, or alternatively consisting of the polypeptide 
sequence of SEQ ID NO:Y and/or a polypeptide sequence encoded by the cDNA 
contained in ATCC deposit Z are also encompassed by the invention. 
Signal Sequences 

The present invention also encompasses mature forms of the polypeptide 
30 having the polypeptide sequence of SEQ ID NO: Y and/or the polypeptide sequence 
encoded by the cDNA in a deposited clone. Polynucleotides encoding the mature 
forms (such as, for example, the polynucleotide sequence in SEQ ID NO:X and/or the 



polynucleotide sequence contained in the cDNA of a deposited clone) are also 
encompassed by the invention. According to the signal hypothesis, proteins secreted 
by mammalian cells have a signal or secretary leader sequence which is cleaved from 
the mature protein once export of the growing protein chain across the rough 

5 endoplasmic reticulum has been initiated. Most mammalian cells and even insect 
cells cleave secreted proteins with the same specificity. However, in some cases, 
cleavage of a secreted protein is not entirely uniform, which results in two or more 
mature species of the protein. Further, it has long been known that cleavage 
specificity of a secreted protein is ultimately determined by the primary structure of 

10 the complete protein, that is, it is inherent in the amino acid sequence of the 
polypeptide. 

Methods for predicting whether a protein has a signal sequence, as well as the 
cleavage point for that sequence, are available. For instance, the method of 
McGeoch, Virus Res. 3:271-286 (1985), uses the information from a short N-terminal 

1 5 charged region and a subsequent uncharged region of the complete (uncleaved) 

protein. The method of von Heinje, Nucleic Acids Res. 14:4683-4690 (1986) uses the 
information from the residues surrounding the cleavage site, typically residues -13 to 
+2, where +1 indicates the amino terminus of the secreted protein. The accuracy of 
predicting the cleavage points of known mammalian secretory proteins for each of 

20 these methods is in the range of 75-80%. (von Heinje, supra.) However, the two 
methods do not always produce the same predicted cleavage point(s) for a given 
protein. 

In the present case, the deduced amino acid sequence of the secreted 
polypeptide was analyzed by a computer program called SignalP (Henrik Nielsen et 

25 al., Protein Engineering 10:1-6 (1997)), which predicts the cellular location of a 

protein based on the amino acid sequence. As part of this computational prediction of 
localization, the methods of McGeoch and von Heinje are incorporated. The analysis 
of the amino acid sequences of the secreted proteins described herein by this program 
provided the results shown in Table 1. 

30 As one of ordinary skill would appreciate, however, cleavage sites sometimes 

vary from organism to organism and cannot be predicted with absolute certainty. 
Accordingly, the present invention provides secreted polypeptides having a sequence 
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shown in SEQ ID NO:Y which have an N-terminus beginning within 5 residues (i.e., 
+ or - 5 residues) of the predicted cleavage point. Similarly, it is also recognized that 
in some cases, cleavage of the signal sequence from a secreted protein is not entirely 
uniform, resulting in more than one secreted species. These polypeptides, and the 
polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 

Moreover, the signal sequence identified by the above analysis may not 
necessarily predict the naturally occurring signal sequence. For example, the 
naturally occurring signal sequence may be further upstream from the predicted signal 
sequence. However, it is likely that the predicted signal sequence will be capable of 
directing the secreted protein to the ER. Nonetheless, the present invention provides 
the mature protein produced by expression of the polynucleotide sequence of SEQ ID 
NO:X and/or the polynucleotide sequence contained in the cDNA of a deposited 
clone, in a mammalian cell (e.g., COS cells, as desribed below). These polypeptides, 
and the polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 

Polynucleotide and Polypeptide Variants 

The present invention is directed to variants of the polynucleotide sequence 
disclosed in SEQ ID NO:X, the complementary strand thereto, and/or the cDNA 
sequence contained in a deposited clone. 

The present invention also encompasses variants of the polypeptide sequence 
disclosed in SEQ ID NO.Y and/or encoded by a deposited clone. 

"Variant" refers to a polynucleotide or polypeptide differing from the 
polynucleotide or polypeptide of the present invention, but retaining essential 
properties thereof. Generally, variants are overall closely similar, and, in many 
regions, identical to the polynucleotide or polypeptide of the present invention. 

The present invention is also directed to nucleic acid molecules which 
comprise, or alternatively consist of, a nucleotide sequence which is at least 80%, 
85%, 90%, 95%, 96%, 97%, 98% or 99% identical to, for example, the nucleotide 
coding sequence in SEQ ID NO:X or the complementary strand thereto, the 
nucleotide coding sequence contained in a deposited cDNA clone or the 
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complementary strand thereto, a nucleotide sequence encoding the polypeptide of 
SEQ ID NO:Y, a nucleotide sequence encoding the polypeptide encoded by the 
cDNA contained in a deposited clone, and/or polynucleotide fragments of any of 
these nucleic acid molecules (e.g., those fragments described herein). 
Polynucleotides which hybridize to these nucleic acid molecules under stringent 
hybridization conditions or lower stringency conditions are also encompassed by the 
invention, as are polypeptides encoded by these polynucleotides. 

The present invention is also directed to polypeptides which comprise, or 
alternatively consist of, an amino acid sequence which is at least 80%, 85%, 90%, 
95%, 96%, 97%, 98%, 99% identical to, for example, the polypeptide sequence 
shown in SEQ ID NO:Y, the polypeptide sequence encoded by the cDNA contained 
in a deposited clone, and/or polypeptide fragments of any of these polypeptides (e.g., 
those fragments described herein). 

By a nucleic acid having a nucleotide sequence at least, for example, 95% 
"identical" to a reference nucleotide sequence of the present invention, it is intended 
that the nucleotide sequence of the nucleic acid is identical to the reference sequence 
except that the nucleotide sequence may include up to five point mutations per each 
100 nucleotides of the reference nucleotide sequence encoding the polypeptide. In 
other words, to obtain a nucleic acid having a nucleotide sequence at least 95% 
identical to a reference nucleotide sequence, up to 5% of the nucleotides in the 
reference sequence may be deleted or substituted with another nucleotide, or a 
number of nucleotides up to 5% of the total nucleotides in the reference sequence may 
be inserted into the reference sequence. The query sequence may be an entire 
sequence shown inTable 1, the ORF (open reading frame), or any fragment specified 
as described herein. 

As a practical matter, whether any particular nucleic acid molecule or 
polypeptide is at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a 
nucleotide sequence of the presence invention can be determined conventionally 
using known computer programs. A preferred method for determining the best 
overall match between a query sequence (a sequence of the present invention) and a 
subject sequence, also referred to as a global sequence alignment, can be determined 
using the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. 
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App. Biosci. 6:237-245(1990)). In a sequence alignment the query and subject 
sequences are both DNA sequences. An RNA sequence can be compared by 
converting U's to T's. The result of said global sequence alignment is in percent 
identity. Preferred parameters used in a FASTDB alignment of DNA sequences to 
calculate percent identiy are: Matrix=Unitary, k-tuple=4, Mismatch Penalty=l, 
Joining Penalty=30, Randomization Group Length=0, Cutoff Score=l , Gap 
Penalty=5, Gap Size Penalty 0.05, Window Size=500 or the lenght of the subject 
nucleotide sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence because of 5' or 3' 
deletions, not because of internal deletions, a manual correction must be made to the 
results. This is because the FASTDB program does not account for 5' and 3' 
truncations of the subject sequence when calculating percent identity. For subject 
sequences truncated at the 5' or 3' ends, relative to the query sequence, the percent 
identity is corrected by calculating the number of bases of the query sequence that are 
5' and 3' of the subject sequence, which are not matched/aligned, as a percent of the 
total bases of the query sequence. Whether a nucleotide is matched/aligned is 
determined by results of the FASTDB sequence alignment. This percentage is then 
subtracted from the percent identity, calculated by the above FASTDB program using 
the specified parameters, to arrive at a final percent identity score. This corrected 
score is what is used for the purposes of the present invention. Only bases outside the 
5' and 3' bases of the subject sequence, as displayed by the FASTDB alignment, 
which are not matched/aligned with the query sequence, are calculated for the 
purposes of manually adjusting the percent identity score. 

For example, a 90 base subject sequence is aligned to a 100 base query 
sequence to determine percent identity. The deletions occur at the 5' end of the 
subject sequence and therefore, the FASTDB alignment does not show a 
matched/alignment of the first 10 bases at 5' end. The 10 unpaired bases represent 
10% of the sequence (number of bases at the 5' and 3' ends not matched/total number 
of bases in the query sequence) so 10% is subtracted from the percent identity score 
calculated by the FASTDB program. If the remaining 90 bases were perfectly 
matched the final percent identity would be 90%. In another example, a 90 base 
subject sequence is compared with a 100 base query sequence. This time the 



93 



deletions are internal deletions so that there are no bases on the 5' or 3' of the subject 
sequence which are not matched/aligned with the query. In this case the percent 
identity calculated by FASTDB is not manually corrected. Once again, only bases 5' 
and 3' of the subject sequence which are not matched/aligned with the query sequence 
are manually corrected for. No other manual corrections are to made for the purposes 
of the present invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% 
"identical" to a query amino acid sequence of the present invention, it is intended that 
the amino acid sequence of the subject polypeptide is identical to the query sequence 
except that the subject polypeptide sequence may include up to five amino acid 
alterations per each 100 amino acids of the query amino acid sequence. In other 
words, to obtain a polypeptide having an amino acid sequence at least 95% identical 
to a query amino acid sequence, up to 5% of the amino acid residues in the subject 
sequence may be inserted, deleted, (indels) or substituted with another amino acid. 
These alterations of the reference sequence may occur at the amino or carboxy 
terminal positions of the reference amino acid sequence or anywhere between those 
terminal positions, interspersed either individually among residues in the reference 
sequence or in one or more contiguous groups within the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 80%, 85%, 
90%, 95%, 96%, 97%, 98% or 99% identical to, for instance, an amino acid 
sequences shown in Table 1 (SEQ ID NO:Y) or to the amino acid sequence encoded 
by cDNA contained in a deposited clone can be determined conventionally using 
known computer programs. A preferred method for determing the best overall match 
between a query sequence (a sequence of the present invention) and a subject 
sequence, also referred to as a global sequence alignment, can be determined using 
the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. App. 
Biosci. 6:237-245(1990)). In a sequence alignment the query and subject sequences 
are either both nucleotide sequences or both amino acid sequences. The result of said 
global sequence alignment is in percent identity. Preferred parameters used in a 
FASTDB amino acid alignment are: Matrix=PAM 0, k-tuple=2, Mismatch 
Penalty=l, Joining Penalty=20, Randomization Group Length=0, Cutoff Score=l, 
Window Size=sequence length, Gap Penalty=5, Gap Size Penalty=0.05, Window 
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Size=500 or the length of the subject amino acid sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence due to N- or C- 
terminal deletions, not because of internal deletions, a manual correction must be 
made to the results. This is because the FASTDB program does not account for isl- 
and C-terminal truncations of the subject sequence when calculating global percent 
identity. For subject sequences truncated at the N- and C-termini, relative to the 
query sequence, the percent identity is corrected by calculating the number of residues 
of the query sequence that are N- and C-terminal of the subject sequence, which are 
not matched/aligned with a corresponding subject residue, as a percent of the total 
bases of the query sequence. Whether a residue is matched/aligned is determined by 
results of the FASTDB sequence alignment. This percentage is then subtracted from 
the percent identity, calculated by the above FASTDB program using the specified 
parameters, to arrive at a final percent identity score. This final percent identity score 
is what is used for the purposes of the present invention. Only residues to the N- and 
C-termini of the subject sequence, which are not matched/aligned with the query 
sequence, are considered for the purposes of manually adjusting the percent identity 
score. That is, only query residue positions outside the farthest N- and C-terminal 
residues of the subject sequence. 

For example, a 90 amino acid residue subject sequence is aligned with a 100 
residue query sequence to determine percent identity. The deletion occurs at the N- 
terminus of the subject sequence and therefore, the FASTDB alignment does not 
show a matching/alignment of the first 10 residues at the N-terminus. The 10 
unpaired residues represent 10% of the sequence (number of residues at the N- and C- 
termini not matched/total number of residues in the query sequence) so 10% is 
subtracted from the percent identity score calculated by the FASTDB program. If the 
remaining 90 residues were perfectly matched the final percent identity would be 
90%. In another example, a 90 residue subject sequence is compared with a 100 
residue query sequence. This time the deletions are internal deletions so there are no 
residues at the N- or C-termini of the subject sequence which are not matched/aligned 
with the query. In this case the percent identity calculated by FASTDB is not 
manually corrected. Once again, only residue positions outside the N- and C-terminal 
ends of the subject sequence, as displayed in the FASTDB alignment, which are not 
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matched/aligned with the query sequnce are manually corrected for. No other manual 
corrections are to made for the purposes of the present invention. 

The variants may contain alterations in the coding regions, non-coding 
regions, or both. Especially preferred are polynucleotide variants containing 
alterations which produce silent substitutions, additions, or deletions, but do not alter 
the properties or activities of the encoded polypeptide. Nucleotide variants produced 
by silent substitutions due to the degeneracy of the genetic code are preferred. 
Moreover, variants in which 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or 
added in any combination are also preferred. Polynucleotide variants can be produced 
for a variety of reasons, e.g., to optimize codon expression for a particular host 
(change codons in the human mRNA to those preferred by a bacterial host such as E. 
coli). 

Naturally occurring variants are called "allelic variants," and refer to one of 
several alternate forms of a gene occupying a given locus on a chromosome of an 
organism. (Genes II, Lewin, B., ed., John Wiley & Sons, New York (1985).) These 
allelic variants can vary at either the polynucleotide and/or polypeptide level and are 
included in the present invention. Alternatively, non-naturally occurring variants may 
be produced by mutagenesis techniques or by direct synthesis. 

Using known methods of protein engineering and recombinant DNA 
technology, variants maybe generated to improve or alter the characteristics of the 
polypeptides of the present invention. For instance, one or more amino acids can be 
deleted from the N-terminus or C-terminus of the secreted protein without substantial 
loss of biological function. The authors of Ron et al., J. Biol. Chem. 268: 2984-2988 
(1993), reported variant KGF proteins having heparin binding activity even after 
deleting 3, 8, or 27 ammo-terminal amino acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from 
the carboxy terminus of this protein. (Dobeli et al., J. Biotechnology 7:199-216 
(1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological 
activity similar to that of the naturally occurring protein. For example, Gayle and 
coworkers (J. Biol. Chem 268:22105-22111 (1993)) conducted extensive mutational 
analysis of human cytokine IL-la. They used random mutagenesis to generate over 
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3,500 individual IL-1 a mutants that averaged 2.5 amino acid changes per variant over 
the entire length of the molecule. Multiple mutations were examined at every 
possible amino acid position. The investigators found that "[m]ost of the molecule 
could be altered with little effect on either [binding or biological activity] ." (See, 
Abstract.) In fact, only 23 unique amino acid sequences, out of more than 3,500 
nucleotide sequences examined, produced a protein that significantly differed in 
activity from wild-type. 

Furthermore, even if deleting one or more amino acids from the N-terminus or 
C-terminus of a polypeptide results in modification or loss of one or more biological 
functions, other biological activities may still be retained. For example, the ability of 
a deletion variant to induce and/or to bind antibodies which recognize the secreted 
form will likely be retained when less than the majority of the residues of the secreted 
form are removed from the N-terminus or C-terminus. Whether a particular 
polypeptide lacking N- or C-terminal residues of a protein retains such immunogenic 
activities can readily be determined by routine methods described herein and 
otherwise known in the art. 

Thus, the invention further includes polypeptide variants which show 
substantial biological activity. Such variants include deletions, insertions, 
inversions, repeats, and substitutions selected according to general rules known in the 
art so as have little effect on activity. For example, guidance concerning how to make 
phenotypically silent amino acid substitutions is provided in Bowie et al., Science 
247:1306-1310 (1990), wherein the authors indicate that there are two main strategies 
for studying the tolerance of an amino acid sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 
selection during the process of evolution. By comparing amino acid sequences in 
different species, conserved amino acids can be identified. These conserved amino 
acids are likely important for protein function. In contrast, the amino acid positions 
where substitutions have been tolerated by natural selection indicates that these 
positions are not critical for protein function. Thus, positions tolerating amino acid 
substitution could be modified while still maintaining biological activity of the 
protein. 
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The second strategy uses genetic engineering to introduce amino acid changes 
at specific positions of a cloned gene to identify regions critical for protein function. 
For example, site directed mutagenesis or alanine-scanning mutagenesis (introduction 
of single alanine mutations at every residue in the molecule) can be used. 
(Cunningham and Wells, Science 244:1081-1085 (1989).) The resulting mutant 
molecules can then be tested for biological activity. 

As the authors state, these two strategies have revealed that proteins are 
surprisingly tolerant of amino acid substitutions. The authors further indicate which 
amino acid changes are likely to be permissive at certain amino acid positions in the 
protein. For example, most buried (within the tertiary structure of the protein) amino 
acid residues require nonpolar side chains, whereas few features of surface side chains 
are generally conserved. Moreover, tolerated conservative amino acid substitutions 
involve replacement of the aliphatic or hydrophobic amino acids Ala, Val, Leu and 
He; replacement of the hydroxyl residues Ser and Thr; replacement of the acidic 
residues Asp and Glu; replacement of the amide residues Asn and Gin, replacement of 
the basic residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, 
and Trp, and replacement of the small-sized amino acids Ala, Ser, Thr, Met, and Gly. 

Besides conservative amino acid substitution, variants of the present invention 
include (i) substitutions with one or more of the non-conserved amino acid residues, 
where the substituted amino acid residues may or may not be one encoded by the 
genetic code, or (ii) substitution with one or more of amino acid residues having a 
substituent group, or (iii) fusion of the mature polypeptide with another compound, 
such as a compound to increase the stability and/or solubility of the polypeptide (for 
example, polyethylene glycol), or (iv) fusion of the polypeptide with additional amino 
acids, such as, for example, an IgG Fc fusion region peptide, or leader or secretory 
sequence, or a sequence facilitating purification or (v) fusion of the polypeptide with 
another compound, such as albumin (including, but not limited to, recombinant 
albumin (see, e.g., U.S. Patent No. 5,876,969, issued March 2, 1999, EP Patent 0 413 
622, and U.S. Patent No. 5,766,883, issued June 16, 1998, herein incorporated by 
reference in their entirety)). Such variant polypeptides are deemed to be within the 
scope of those skilled in the art from the teachings herein. 



For example, polypeptide variants containing amino acid substitutions of 
charged amino acids with other charged or neutral amino acids may produce proteins 
with improved characteristics, such as less aggregation. Aggregation of 
pharmaceutical formulations both reduces activity and increases clearance due to the 

5 aggregate's immunogenic activity. (Pinckard et al., Clin. Exp. Immunol. 2:331-340 
(1967); Robbins et al., Diabetes 36: 838-845 (1987); Cleland et al., Crit. Rev. 
Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

A further embodiment of the invention relates to a polypeptide which 
comprises the amino acid sequence of the present invention having an amino acid 

10 sequence which contains at least one amino acid substitution, but not more than 50 
amino acid substitutions, even more preferably, not more than 40 amino acid 
substitutions, still more preferably, not more than 30 amino acid substitutions, and 
still even more preferably, not more than 20 amino acid substitutions. Of course, in 
order of ever-increasing preference, it is highly preferable for a peptide or polypeptide 

15 to have an amino acid sequence which comprises the amino acid sequence of the 
present invention, which contains at least one, but not more than 10, 9, 8, 7, 6, 5, 4, 3, 
2 or 1 amino acid substitutions. In specific embodiments, the number of additions, 
substitutions, and/or deletions in the amino acid sequence of the present invention or 
fragments thereof (e.g., the mature form and/or other fragments described herein), is 

20 1-5, 5-10, 5-25, 5-50, 10-50 or 50-150, conservative amino acid substitutions are 
preferable. 

Polynucleotide and Polypeptide Fragments 

The present invention is also directed to polynucleotide fragments of the 
25 polynucleotides of the invention. 

In the present invention, a "polynucleotide fragment" refers to a short 
polynucleotide having a nucleic acid sequence which: is a portion of that contained in 
a deposited clone, or encoding the polypeptide encoded by the cDNA in a deposited 
clone; is a portion of that shown in SEQ ID NO:X or the complementary strand 
30 thereto, or is a portion of a polynucleotide sequence encoding the polypeptide of SEQ 
ID NO:Y. The nucleotide fragments of the invention are preferably at least about 15 
nt, and more preferably at least about 20 nt, still more preferably at least about 30 nt, 
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and even more preferably, at least about 40 nt, at least about 50 nt, at least about 75 
nt, or at least about 150 nt in length. A fragment "at least 20 nt in length," for 
example, is intended to include 20 or more contiguous bases from the cDNA 
sequence contained in a deposited clone or the nucleotide sequence shown in SEQ ID 
NO.X. In this context "about" includes the particularly recited value, a value larger 
or smaller by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both 
termini. These nucleotide fragments have uses that include, but are not limited to, as 
diagnostic probes and primers as discussed herein. Of course, larger fragments (e.g., 
50, 150, 500, 600, 2000 nucleotides) are preferred. 

Moreover, representative examples of polynucleotide fragments of the 
invention, include, for example, fragments comprising, or alternatively consisting of, 
a sequence from about nucleotide number 1-50, 51-100, 101-150, 151-200, 201-250, 
251-300, 301-350, 351-400, 401-450, 451-500, 501-550, 551-600, 651-700, 701-750, 
751-800, 800-850, 851-900, 901-950, 951-1000, 1001-1050, 1051-1100, 1101-1150, 
1151-1200, 1201-1250, 1251-1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 
1501-1550, 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 
1851-1900, 1901-1950, 1951-2000, or 2001 to the end of SEQ ID NO:X, or the 
complementary strand thereto, or the cDNA contained in a deposited clone. In this 
context "about" includes the particularly recited ranges, and ranges larger or smaller 
by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both termini. 
Preferably, these fragments encode a polypeptide which has biological activity. More 
preferably, these polynucleotides can be used as probes or primers as discussed 
herein. Polynucleotides which hybridize to these nucleic acid molecules under 
stringent hybridization conditions or lower stringency conditions are also 
encompassed by the invention, as are polypeptides encoded by these polynucleotides. 

In the present invention, a "polypeptide fragment" refers to an amino acid 
sequence which is a portion of that contained in SEQ ID NO:Y or encoded by the 
cDNA contained in a deposited clone. Protein (polypeptide) fragments may be "free- 
standing," or comprised within a larger polypeptide of which the fragment forms a 
part or region, most preferably as a single continuous region. Representative 
examples of polypeptide fragments of the invention, include, for example, fragments 
comprising, or alternatively consisting of, from about amino acid number 1-20, 21-40, 
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41-60, 61-80, 81-100, 102-120, 121-140, 141-160, or 161 to the end of the coding 
region. Moreover, polypeptide fragments can be about 20, 30, 40, 50, 60, 70, 80, 90, 
100, 110, 120, 130, 140, or 150 amino acids in length. In this context "about" 
includes the particularly recited ranges or values, and ranges or values larger or 
smaller by several (5, 4, 3, 2, or 1) amino acids, at either extreme or at both extremes. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 

Preferred polypeptide fragments include the secreted protein as well as the 
mature form. Further preferred polypeptide fragments include the secreted protein or 
the mature form having a continuous series of deleted residues from the amino or the 
carboxy terminus, or both. For example, any number of amino acids, ranging from 1- 
60, can be deleted from the amino terminus of either the secreted polypeptide or the 
mature form. Similarly, any number of amino acids, ranging from 1-30, can be 
deleted from the carboxy terminus of the secreted protein or mature form. 
Furthermore, any combination of the above amino and carboxy terminus deletions are 
preferred. Similarly, polynucleotides encoding these polypeptide fragments are also 
preferred. 

Also preferred are polypeptide and polynucleotide fragments characterized by 
structural or functional domains, such as fragments that comprise alpha-helix and 
alpha-helix forming regions, beta-sheet and beta-sheet-forming regions, turn and turn- 
forming regions, coil and coil-forming regions, hydrophilic regions, hydrophobic 
regions, alpha amphipathic regions, beta amphipathic regions, flexible regions, 
surface- forming regions, substrate binding region, and high antigenic index regions. 
Polypeptide fragments of SEQ ID NO: Y falling within conserved domains are 
specifically contemplated by the present invention. Moreover, polynucleotides 
encoding these domains are also contemplated. 

Other preferred polypeptide fragments are biologically active fragments. 
Biologically active fragments are those exhibiting activity similar, but not necessarily 
identical, to an activity of the polypeptide of the present invention. The biological 
activity of the fragments may include an improved desired activity, or a decreased 
undesirable activity. Polynucleotides encoding these polypeptide fragments are also 
encompassed by the invention. 
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Preferably, the polynucleotide fragments of the invention encode a 
polypeptide which demonstrates a functional activity. By a polypeptide 
demonstrating a "functional activity" is meant, a polypeptide capable of displaying 
one or more known functional activities associated with a full-length (complete) 
polypeptide of invention protein. Such functional activities include, but are not 
limited to, biological activity, antigenicity [ability to bind (or compete with a 
polypeptide of the invention for binding) to an antibody to the polypeptide of the 
invention], immunogenicity (ability to generate antibody which binds to a polypeptide 
of the invention), ability to form multimers with polypeptides of the invention, and 
ability to bind to a receptor or ligand for a polypeptide of the invention. 

The functional activity of polypeptides of the invention, and fragments, 
variants derivatives, and analogs thereof, can be assayed by various methods. 

For example, in one embodiment where one is assaying for the ability to bind 
or compete with full-length polypeptide of the invention for binding to an antibody of 
the polypeptide of the invention, various immunoassays known in the art can be used, 
including but not limited to, competitive and non-competitive assay systems using 
techniques such as radioimmunoassays, ELISA (enzyme linked immunosorbent 
assay), "sandwich" immunoassays, immunoradiometric assays, gel diffusion 
precipitation reactions, immunodiffusion assays, in situ immunoassays (using 
colloidal gold, enzyme or radioisotope labels, for example), western blots, 
precipitation reactions, agglutination assays (e.g., gel agglutination assays, 
hemagglutination assays), complement fixation assays, immunofluorescence assays, 
protein A assays, and Immunoelectrophoresis assays, etc. In one embodiment, 
antibody binding is detected by detecting a label on the primary antibody. In another 
embodiment, the primary antibody is detected by detecting binding of a secondary 
antibody or reagent to the primary antibody. In a further embodiment, the secondary 
antibody is labeled. Many means are known in the art for detecting binding in an 
immunoassay and are within the scope of the present invention. 

In another embodiment, where a ligand for a polypeptide of the invention 
identified, or the ability of a polypeptide fragment, variant or derivative of the 
invention to multimerize is being evaluated, binding can be assayed, e.g., by means 
well-known in the art, such as, for example, reducing and non-reducing gel 
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chromatography, protein affinity chromatography, and affinity blotting. See 
generally, Phizicky, E., et al., 1995, Microbiol. Rev. 59:94-123. In another 
embodiment, physiological correlates of binding of a polypeptide of the invention to 
its substrates (signal transduction) can be assayed. 

In addition, assays described herein (see Examples) and otherwise known in 
the art may routinely be applied to measure the ability of polypeptides of the 
invention and fragments, variants derivatives and analogs thereof to elicit related 
biological activity related to that of the polypeptide of the invention (either in vitro or 
in vivo). Other methods will be known to the skilled artisan and are within the scope 
of the invention. 

Epitopes and Antibodies 

The present invention encompasses polypeptides comprising, or alternatively 
consisting of, an epitope of the polypeptide having an amino acid sequence of SEQ ID 
NO: Y, or an epitope of the polypeptide sequence encoded by a polynucleotide 
sequence contained in ATCC deposit No. Z or encoded by a polynucleotide that 
hybridizes to the complement of the sequence of SEQ ID NO:X or contained in 
ATCC deposit No. Z under stringent hybridization conditions or lower stringency 
hybridization conditions as defined supra. The present invention further encompasses 
polynucleotide sequences encoding an epitope of a polypeptide sequence of the 
invention (such as, for example, the sequence disclosed in SEQ ID NO:X), 
polynucleotide sequences of the complementary strand of a polynucleotide sequence 
encoding an epitope of the invention, and polynucleotide sequences which hybridize 
to the complementary strand under stringent hybridization conditions or lower 
stringency hybridization conditions defined supra. 

The term "epitopes," as used herein, refers to portions of a polypeptide having 
antigenic or immunogenic activity in an animal, preferably a mammal, and most 
preferably in a human. In a preferred embodiment, the present invention 
encompasses a polypeptide comprising an epitope, as well as the polynucleotide 
encoding this polypeptide. An "immunogenic epitope," as used herein, is defined as 
a portion of a protein that elicits an antibody response in an animal, as determined by 
any method known in the art, for example, by the methods for generating antibodies 
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described infra. (See, for example, Geysen et al, Proc. Natl. Acad. Sci. USA 
81:3998- 4002 (1983)). The term "antigenic epitope," as used herein, is defined as a 
portion of a protein to which an antibody can immunospecifically bind its antigen as 
determined by any method well known in the art, for example, by the immunoassays 
described herein. Immunospecific binding excludes non-specific binding but does not 
necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need not 
necessarily be immunogenic. 

Fragments which function as epitopes may be produced by any conventional 
means. (See, e.g., Houghten, Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985), 
further described in U.S. Patent No. 4,63 1,21 1). 

In the present invention, antigenic epitopes preferably contain a sequence of at 
least 4, at least 5, at least 6, at least 7, more preferably at least 8, at least 9, at least 10, 
at least 11, at least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at 
least 30, at least 40, at least 50, and, most preferably, between about 15 to about 30 
amino acids. Preferred polypeptides comprising immunogenic or antigenic epitopes 
are at least 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100 
amino acid residues in length. Additional non-exclusive preferred antigenic epitopes 
include the antigenic epitopes disclosed herein, as well as portions thereof. Antigenic 
epitopes are useful, for example, to raise antibodies, including monoclonal antibodies, 
that specifically bind the epitope. Preferred antigenic epitopes include the antigenic 
epitopes disclosed herein, as well as any combination of two, three, four, five or more 
of these antigenic epitopes. Antigenic epitopes can be used as the target molecules in 
immunoassays. (See, for instance, Wilson et al, Cell 37:767-778 (1984); Sutcliffe et 
al., Science 219:660-666 (1983)). 

Similarly, immunogenic epitopes can be used, for example, to induce 
antibodies according to methods well known in the art. (See, for instance, Sutcliffe 
et al., supra; Wilson et al., supra; Chow et al., Proc. Natl. Acad. Sci. USA 82:910- 
914; and Bittle et al., J. Gen. Virol. 66:2347-2354 (1985). Preferred immunogenic 
epitopes include the immunogenic epitopes disclosed herein, as well as any 
combination of two, three, four, five or more of these immunogenic epitopes. The 
polypeptides comprising one or more immunogenic epitopes may be presented for 
eliciting an antibody response together with a carrier protein, such as an albumin, to 
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an animal system (such as rabbit or mouse), or, if the polypeptide is of sufficient 
length (at least about 25 amino acids), the polypeptide may be presented without a 
carrier. However, immunogenic epitopes comprising as few as 8 to 10 amino acids 
have been shown to be sufficient to raise antibodies capable of binding to, at the very 
least, linear epitopes in a denatured polypeptide (e.g., in Western blotting). 

Epitope-bearing polypeptides of the present invention may be used to induce 
antibodies according to methods well known in the art including, but not limited to, 
in vivo immunization, in vitro immunization, and phage display methods. See, e.g., 
Sutcliffe et al, supra; Wilson et al., supra, and Bittle et al., J. Gen. Virol., 66:2347- 
2354 (1985). If in vivo immunization is used, animals may be immunized with free 
peptide; however, anti-peptide antibody titer may be boosted by coupling the peptide 
to a macromolecular carrier, such as keyhole limpet hemacyanin (KLH) or tetanus 
toxoid. For instance, peptides containing cysteine residues may be coupled to a 
carrier using a linker such as maleimidobenzoyl- N-hydroxysuccinimide ester (MBS), 
while other peptides may be coupled to carriers using a more general linking agent 
such as glutaraldehyde. Animals such as rabbits, rats and mice are immunized with 
either free or carrier- coupled peptides, for instance, by intraperitoneal and/or 
intradermal injection of emulsions containing about 100 ug of peptide or carrier 
protein and Freund's adjuvant or any other adjuvant known for stimulating an 
immune response. Several booster injections may be needed, for instance, at 
intervals of about two weeks, to provide a useful titer of anti-peptide antibody which 
can be detected, for example, by ELISA assay using free peptide adsorbed to a solid 
surface. The titer of anti-peptide antibodies in serum from an immunized animal may 
be increased by selection of anti-peptide antibodies, for instance, by adsorption to the 
peptide on a solid support and elution of the selected antibodies according to methods 
well known in the art. 

As one of skill in the art will appreciate, and as discussed above, the 
polypeptides of the present invention comprising an immunogenic or antigenic 
epitope can be fused to other polypeptide sequences. For example, the polypeptides 
of the present invention may be fused with the constant domain of immunoglobulins 
(IgA, IgE, IgG, IgM), or portions thereof (CHI, CH2, CH3, or any combination 
thereof and portions thereof), or albumin (including but not limited to recombinant 
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albumin (see, e.g., U.S. Patent No. 5,876,969, issued March 2, 1999, EP Patent 0 413 
622, and U.S. Patent No. 5,766,883, issued June 16, 1998, herein incorporated by 
reference in their entirety)), resulting in chimeric polypeptides. Such fusion proteins 
may facilitate purification and may increase half-life in vivo. This has been shown 
for chimeric proteins consisting of the first two domains of the human CD4- 
polypeptide and various domains of the constant regions of the heavy or light chains 
of mammalian immunoglobulins. See, e.g., EP 394,827; Traunecker et al., Nature, 
331 :84-86 (1988). Enhanced delivery of an antigen across the epithelial barrier to the 
immune system has been demonstrated for antigens (e.g., insulin) conjugated to an 
FcRn binding partner such as IgG or Fc fragments (see, e.g., PCT Publications WO 
96/22024 and WO 99/04813). IgG Fusion proteins that have a disulfide-linked 
dimeric structure due to the IgG portion desulfide bonds have also been found to be 
more efficient in binding and neutralizing other molecules than mononieric 
polypeptides or fragments thereof alone. See, e.g., Fountoulakis et al., J. Biochem., 
270:3958-3964 (1995). Nucleic acids encoding the above epitopes can also be 
recombined with a gene of interest as an epitope tag (e.g., the hemagglutinin ("HA") 
tag or flag tag) to aid in detection and purification of the expressed polypeptide. For 
example, a system described by Janknecht et al. allows for the ready purification of 
non-denatured fusion proteins expressed in human cell lines (Janknecht et al., 1991, 
Proc. Natl. Acad. Sci. USA 88:8972- 897). In this system, the gene of interest is 
subcloned into a vaccinia recombination plasmid such that the open reading frame of 
the gene is translationally fused to an amino-terminal tag consisting of six histidine 
residues. The tag serves as a matrix binding domain for the fusion protein. Extracts 
from cells infected with the recombinant vaccinia virus are loaded onto Ni2+ 
nitriloacetic acid-agarose column and histidine-tagged proteins can be selectively 
eluted with imidazole-containing buffers. 

Additional fusion proteins of the invention may be generated through the 
techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling 
(collectively referred to as "DNA shuffling"). DNA shuffling may be employed to 
modulate the activities of polypeptides of the invention, such methods can be used to 
generate polypeptides with altered activity, as well as agonists and antagonists of the 
polypeptides. See, generally, U.S. Patent Nos. 5,605,793; 5,811,238; 5,830,721; 
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5,834,252; and 5,837,458, and Patten et al., Curr. Opinion Biotechnol. 8:724-33 

(1997) ; Harayama, Trends Biotechnol. 16(2):76-82 (1998); Hansson, et al., J. Mol. 
Biol. 287:265-76 (1999); and Lorenzo and Blasco, Biotechniques 24(2):308- 13 

(1998) (each of these patents and publications are hereby incorporated by reference in 
its entirety). In one embodiment, alteration of polynucleotides corresponding to SEQ 
ID NO:X and the polypeptides encoded by these polynucleotides may be achieved by 
DNA shuffling. DNA shuffling involves the assembly of two ormoreDNA 
segments by homologous or site-specific recombination to generate variation in the 
polynucleotide sequence. In another embodiment, polynucleotides of the invention, 
or the encoded polypeptides, may be altered by being subjected to random 
mutagenesis by error-prone PCR, random nucleotide insertion or other methods prior 
to recombination. In another embodiment, one or more components, motifs, sections, 
parts, domains, fragments, etc., of a polynucleotide encoding a polypeptide of the 
invention may be recombined with one or more components, motifs, sections, parts, 
domains, fragments, etc. of one or more heterologous molecules. 

Antibodies 

Further polypeptides of the invention relate to antibodies and T-cell antigen 
receptors (TCR) which immunospecifically bind a polypeptide, polypeptide fragment, 
or variant of SEQ ID NO:Y, and/or an epitope, of the present invention (as 
determined by immunoassays well known in the art for assaying specific antibody- 
antigen binding). Antibodies of the invention include, but are not limited to, 
polyclonal, monoclonal, multispecific, human, humanized or chimeric antibodies, 
single chain antibodies, Fab fragments, F(ab') fragments, fragments produced by a 
Fab expression library, anti-idiotypic (anti-Id) antibodies (including, e.g., anti-Id 
antibodies to antibodies of the invention), and epitope-binding fragments of any of 
the above. The term "antibody," as used herein, refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin molecules, i.e., molecules 
that contain an antigen binding site that immunospecifically binds an antigen. The 
immunoglobulin molecules of the invention can be of any type (e.g., IgG, IgE, IgM, 
IgD, IgA and IgY), class (e.g., IgGl, IgG2, IgG3, IgG4, IgAl and IgA2) or subclass 
of immunoglobulin molecule. In preferred embodiments, the immunoglobulin 
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molecules of the invention are IgGl. In other preferred embodiments, the 
immunoglobulin molecules of the invention are IgG4. 

Most preferably the antibodies are human antigen-binding antibody fragments 
of the present invention and include, but are not limited to, Fab, Fab' and F(ab')2, Fd, 
single-chain Fvs (scFv), single-chain antibodies, disulfide-linked Fvs (sdFv) and 
fragments comprising either a VL or VH domain. Antigen-binding antibody 
fragments, including single-chain antibodies, may comprise the variable region(s) 
alone or in combination with the entirety or a portion of the following: hinge region, 
CHI, CH2, and CH3 domains. Also included in the invention are antigen-binding 
fragments also comprising any combination of variable region(s) with a hinge region, 
CHI, CH2, and CH3 domains. The antibodies of the invention may be from any 
animal origin including birds and mammals. Preferably, the antibodies are human, 
murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or 
chicken. As used herein, "human" antibodies include antibodies having the amino 
acid sequence of a human immunoglobulin and include antibodies isolated from 
human immunoglobulin libraries or from animals transgenic for one or more human 
immunoglobulin and that do not express endogenous immunoglobulins, as described 
infra and, for example in, U.S. Patent No. 5,939,598 by Kucherlapati et al. 

The antibodies of the present invention may be monospecific, bispecific, 
trispecific or of greater multispecificity. Multispecific antibodies may be specific for 
different epitopes of a polypeptide of the present invention or may be specific for both 
a polypeptide of the present invention as well as for a heterologous epitope, such as a 
heterologous polypeptide or solid support material. See, e.g., PCT publications WO 
93/17715; WO 92/08802; WO 91/00360; WO 92/05793; Tutt, et al, J. Immunol. 
147:60-69 (1991); U.S. Patent Nos. 4,474,893; 4,714,681; 4,925,648; 5,573,920; 
5,601,819; Kostelny et al., J. Immunol. 148:1547-1553 (1992). 

Antibodies of the present invention may be described or specified in terms of 
the epitope(s) or portion(s) of a polypeptide of the present invention which they 
recognize or specifically bind. The epitope(s) or polypeptide portion(s) may be 
specified as described herein, e.g., by N-termmal and C-terminal positions, by size in 
contiguous amino acid residues, or listed in the Tables and Figures. Antibodies which 
specifically bind any epitope or polypeptide of the present invention may also be 
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excluded. Therefore, the present invention includes antibodies that specifically bind 
polypeptides of the present invention, and allows for the exclusion of the same. 

Antibodies of the present invention may also be described or specified in 
terms of their cross-reactivity. Antibodies that do not bind any other analog, 
ortholog, or homolog of a polypeptide of the present invention are included. 
Antibodies that bind polypeptides with at least 95%, at least 90%, at least 85%, at 
least 80%, at least 75%, at least 70%, at least 65%, at least 60%, at least 55%, and at 
least 50% identity (as calculated using methods known in the art and described 
herein) to a polypeptide of the present invention are also included in the present 
invention, hi specific embodiments, antibodies of the present invention cross-react 
with murine, rat and/or rabbit homologs of human proteins and the corresponding 
epitopes thereof. Antibodies that do not bind polypeptides with less than 95%, less 
than 90%, less than 85%, less than 80%, less than 75%, less than 70%, less than 65%, 
less than 60%, less than 55%, and less than 50% identity (as calculated using 
methods known in the art and described herein) to a polypeptide of the present 
invention are also included in the present invention. In a specific embodiment, the 
above-described cross-reactivity is with respect to any single specific antigenic or 
immunogenic polypeptide, or combination(s) of 2, 3, 4, 5, or more of the specific 
antigenic and/or immunogenic polypeptides disclosed herein. Further included in the 
present invention are antibodies which bind polypeptides encoded by polynucleotides 
which hybridize to a polynucleotide of the present invention under stringent 
hybridization conditions (as described herein). Antibodies of the present invention 
may also be described or specified in terms of their binding affinity to a polypeptide 
of the invention. Preferred binding affinities include those with a dissociation 
constant or Kd less than 5 X 10" 2 M, 10" 2 M, 5 X 10~ 3 M, 10" 3 M, 5 X 10" 4 M, 10" 4 M, 
5 X 10' 5 M, 10" 5 M, 5 X 10" 6 M, 10 _6 M, 5 X 10" 7 M, 10 7 M, 5 X 10" 8 M, 10 -8 M, 5 X 
10" 9 M, 10" 9 M, 5 X 10" 10 M, 10' 10 M, 5 X 10" 11 M, 10" 11 M, 5 X 10" 12 M, 10 " 12 M, 5 X 
10" 13 M, 10" 13 M, 5 X 10" 14 M, 10" 14 M, 5 X 10" 15 M, or 10~ 15 M. 

The invention also provides antibodies that competitively inhibit binding of an 
antibody to an epitope of the invention as determined by any method known in the art 
for determining competitive binding, for example, the immunoassays described 
herein. In preferred embodiments, the antibody competitively inhibits binding to the 
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epitope by at least 95%, at least 90%, at least 85 %, at least 80%, at least 75%, at least 
70%, at least 60%, or at least 50%. 

Antibodies of the present invention may act as agonists or antagonists of the 
polypeptides of the present invention. For example, the present invention includes 
antibodies which disrupt the receptor/ligand interactions with the polypeptides of the 
invention either partially or fully. Preferrably, antibodies of the present invention 
bind an antigenic epitope disclosed herein, or a portion thereof. The invention 
features both receptor-specific antibodies and ligand-specific antibodies. The 
invention also features receptor-specific antibodies which do not prevent ligand 
binding but prevent receptor activation. Receptor activation (i.e., signaling) may be 
determined by techniques described herein or otherwise known in the art. For 
example, receptor activation can be determined by detecting the phosphorylation 
(e.g., tyrosine or serine/threonine) of the receptor or its substrate by 
immunoprecipitation followed by western blot analysis (for example, as described 
supra). In specific embodiments, antibodies are provided that inhibit ligand activity 
or receptor activity by at least 95%, at least 90%, at least 85%, at least 80%, at least 
75%, at least 70%, at least 60%, or at least 50% of the activity in absence of the 
antibody. 

The invention also features receptor-specific antibodies which both prevent 
ligand binding and receptor activation as well as antibodies that recognize the 
receptor-ligand complex, and, preferably, do not specifically recognize the unbound 
receptor or the unbound ligand. Likewise, included in the invention are neutralizing 
antibodies which bind the ligand and prevent binding of the ligand to the receptor, as 
well as antibodies which bind the ligand, thereby preventing receptor activation, but 
do not prevent the ligand from binding the receptor. Further included in the invention 
are antibodies which activate the receptor. These antibodies may act as receptor 
agonists, i.e., potentiate or activate either all or a subset of the biological activities of 
the ligand-mediated receptor activation, for example, by inducing dimerization of the 
receptor. The antibodies may be specified as agonists, antagonists or inverse agonists 
for biological activities comprising the specific biological activities of the peptides of 
the invention disclosed herein. The above antibody agonists can be made using 
methods known in the art. See, e.g., PCT publication WO 96/40281; U.S. Patent No. 
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5,811,097; Deng et al., Blood 92(6):1981-1988 (1998); Chen et al., Cancer Res. 
58(16):3668-3678 (1998); Harrop et al., J. Immunol. 161(4):1786-1794 (1998); Zhu 
et al., Cancer Res. 58(15):3209-3214 (1998); Yoon et al., J. Immunol. 160(7):3170- 
3179 (1998); Prat et al., J. Cell. Sci. 1 ll(Pt2):23 7-247 (1998); Pitard et al., J. 
5 Immunol. Methods 205(2): 177-190 (1997); Liautard et al., Cytokine 9(4):233-241 
(1997); Carlson et al., J. Biol. Chem. 272(17):11295-11301 (1997); Taryman et al., 
Neuron 14(4):755-762 (1995); Muller et al., Structure 6(9):1 153-1 167 (1998); 
Bartunek et al., Cytokine 8(l):14-20 (1996) (which are all incorporated by reference 
herein in their entireties). 
1 0 Antibodies of the present invention may be used, for example, but not limited 

to, to purify, detect, and target the polypeptides of the present invention, including 
both in vitro and in vivo diagnostic and therapeutic methods. For example, the 
antibodies have use in immunoassays for qualitatively and quantitatively measuring 
levels of the polypeptides of the present invention in biological samples. See, e.g., 
15 Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory 
Press, 2nd ed. 1988) (incorporated by reference herein in its entirety). 

As discussed in more detail below, the antibodies of the present invention may 
be used either alone or in combination with other compositions. The antibodies may 
further be recombinantly fused to a heterologous polypeptide at the N- or C-terminus 
20 or chemically conjugated (including covalently and non-covalently conjugations) to 
polypeptides or other compositions. For example, antibodies of the present invention 
may be recombinantly fused or conjugated to molecules useful as labels in detection 
assays and effector molecules such as heterologous polypeptides, drugs, 
radionuclides, or toxins. See, e.g., PCT publications WO 92/08495; WO 91/14438; 
25 WO 89/12624; U.S. Patent No. 5,314,995; and EP 396,387. 

The antibodies of the invention include derivatives that are modified, i.e, by 
the covalent attachment of any type of molecule to the antibody such that covalent 
attachment does not prevent the antibody from generating an anti-idiotypic response. 
For example, but not by way of limitation, the antibody derivatives include 
30 antibodies that have been modified, e.g., by glycosylation, acetylation, pegylation, 
phosphylation, amidation, derivatization by known protecting/blocking groups, 
proteolytic cleavage, linkage to a cellular ligand or other protein, etc. Any of 
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numerous chemical modifications may be carried out by known techniques, 
including, but not limited to specific chemical cleavage, acetylation, formylation, 
metabolic synthesis of tunicamycin, etc. Additionally, the derivative may contain 
one or more non-classical amino acids. 
5 The antibodies of the present invention may be generated by any suitable 

method known in the art. Polyclonal antibodies to an antigen-of- interest can be 
produced by various procedures well known in the art. For example, a polypeptide of 
the invention can be administered to various host animals including, but not limited 
to, rabbits, mice, rats, etc. to induce the production of sera containing polyclonal 
1 0 antibodies specific for the antigen. Various adjuvants may be used to increase the 
immunological response, depending on the host species, and include but are not 
limited to, Freund's (complete and incomplete), mineral gels such as aluminum 
hydroxide, surface active substances such as lysolecithin, pluronic polyols, 
polyanions, peptides, oil emulsions, keyhole limpet hemocyanins, dinitrophenol, and 
1 5 potentially useful human adjuvants such as BCG (bacille Calmette-Guerin) and 
corynebacterium parvum. Such adjuvants are also well known in the art. 

Monoclonal antibodies can be prepared using a wide variety of techniques 
known in the art including the use of hybridoma, recombinant, and phage display 
technologies, or a combination thereof. For example, monoclonal antibodies can be 
20 produced using hybridoma techniques including those known in the art and taught, 
for example, in Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor 
Laboratory Press, 2nd ed. 1988); Hammerling, et al., in: Monoclonal Antibodies and 
T-Cell Hybridomas 563-681 (Elsevier, N.Y., 1981) (said references incorporated by 
reference in their entireties). The term "monoclonal antibody" as used herein is not 
25 limited to antibodies produced through hybridoma technology. The term 

"monoclonal antibody" refers to an antibody that is derived from a single clone, 
including any eukaryotic, prokaryotic, or phage clone, and not the method by which it 
is produced. 

Methods for producing and screening for specific antibodies using hybridoma 
30 technology are routine and well known in the art and are discussed in detail in the 
Examples (e.g., Example 16). In a non-limiting example, mice can be immunized 
with a polypeptide of the invention or a cell expressing such peptide. Once an 
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immune response is detected, e.g., antibodies specific for the antigen are detected in 
the mouse serum, the mouse spleen is harvested and splenocytes isolated. The 
splenocytes are then fused by well known techniques to any suitable myeloma cells, 
for example cells from cell line SP20 available from the ATCC. Hybridomas are 
selected and cloned by limited dilution. The hybridoma clones are then assayed by 
methods known in the art for cells that secrete antibodies capable of binding a 
polypeptide of the invention. Ascites fluid, which generally contains high levels of 
antibodies, can be generated by immunizing mice with positive hybridoma clones. 

Accordingly, the present invention provides methods of generating 
monoclonal antibodies as well as antibodies produced by the method comprising 
culturing a hybridoma cell secreting an antibody of the invention wherein, preferably, 
the hybridoma is generated by fusing splenocytes isolated from a mouse immunized 
with an antigen of the invention with myeloma cells and then screening the 
hybridomas resulting from the fusion for hybridoma clones that secrete an antibody 
able to bind a polypeptide of the invention. 

Antibody fragments which recognize specific epitopes may be generated by 
known techniques. For example, Fab and F(ab')2 fragments of the invention may be 
produced by proteolytic cleavage of immunoglobulin molecules, using enzymes such 
as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 fragments). 
F(ab')2 fragments contain the variable region, the light chain constant region and the 
CHI domain of the heavy chain. 

For example, the antibodies of the present invention can also be generated 
using various phage display methods known in the art. In phage display methods, 
functional antibody domains are displayed on the surface of phage particles which 
carry the polynucleotide sequences encoding them. In a particular embodiment, such 
phage can be utilized to display antigen binding domains expressed from a repertoire 
or combinatorial antibody library (e.g., human or murine). Phage expressing an 
antigen binding domain that binds the antigen of interest can be selected or identified 
with antigen, e.g., using labeled antigen or antigen bound or captured to a solid 
surface or bead. Phage used in these methods are typically filamentous phage 
including fd and Ml 3 binding domains expressed from phage with Fab, Fv or 
disulfide stabilized Fv antibody domains recombinantly fused to either the phage 
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gene III or gene VIII protein. Examples of phage display methods that can be used to 
make the antibodies of the present invention include those disclosed in Brinkrnan et 
al., J. Immunol. Methods 182:41-50 (1995); Ames et al., J. Immunol. Methods 
184:177-186 (1995); Kettleborough et al., Eur. J. Immunol. 24:952-958 (1994); Persic 

5 et al., Gene 187 9-18 (1997); Burton et al., Advances in Immunology 57:191-280 
(1994); PCT application No. PCT/GB91/01 134; PCT publications WO 90/02809; 
WO 91/10737; WO 92/01047; WO 92/18619; WO 93/11236; WO 95/15982; WO 
95/20401; and U.S. Patent Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717; 
5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908; 5,516,637; 5,780,225; 

10 5,658,727; 5,733,743 and 5,969,108; each of which is incorporated herein by 
reference in its entirety. 

As described in the above references, after phage selection, the antibody 
coding regions from the phage can be isolated and used to generate whole antibodies, 
including human antibodies, or any other desired antigen binding fragment, and 

1 5 expressed in any desired host, including mammalian cells, insect cells, plant cells, 
yeast, and bacteria, e.g., as described in detail below. For example, techniques to 
recombinantly produce Fab, Fab* and F(ab')2 fragments can also be employed using 
methods known in the art such as those disclosed in PCT publication WO 92/22324; 
Mullinax et al., BioTechniques 12(6):864-869 (1992); and Sawai et al., AJRI 34:26- 

20 34 (1995); and Better et al., Science 240:1041-1043 (1988) (said references 
incorporated by reference in their entireties). 

Examples of techniques which can be used to produce single-chain Fvs and 
antibodies include those described in U.S. Patents 4,946,778 and 5,258,498; Huston 
et al., Methods in Enzymology 203:46-88 (1991); Shu et al, PNAS 90:7995-7999 

25 (1993); and Skerra et al., Science 240:1038-1040 (1988). For some uses, including 
in vivo use of antibodies in humans and in vitro detection assays, it may be preferable 
to use chimeric, humanized, or human antibodies. A chimeric antibody is a molecule 
in which different portions of the antibody are derived from different animal species, 
such as antibodies having a variable region derived from a murine monoclonal 

30 antibody and a human immunoglobulin constant region. Methods for producing 
chimeric antibodies are known in the art. See e.g., Morrison, Science 229: 1202 
(1985); Oi et al., BioTechniques 4:214 (1986); Gillies et al., (1989) J. Immunol. 



114 



Methods 125:191-202; U.S. Patent Nos. 5,807,715; 4,816,567; and 4,816397, which 
are incorporated herein by reference in their entirety. Humanized antibodies are 
antibody molecules from non-human species antibody that binds the desired antigen 
having one or more complementarity determining regions (CDRs) from the non- 
human species and a framework regions from a human immunoglobulin molecule. 
Often, framework residues in the human framework regions will be substituted with 
the corresponding residue from the CDR donor antibody to alter, preferably improve, 
antigen binding. These framework substitutions are identified by methods well 
known in the art, e.g., by modeling of the interactions of the CDR and framework 
residues to identify framework residues important for antigen binding and sequence 
comparison to identify unusual framework residues at particular positions. (See, e.g., 
Queen et al., U.S. Patent No. 5,585,089; Riechmann et al., Nature 332:323 (1988), 
which are incorporated herein by reference in their entireties.) Antibodies can be 
humanized using a variety of techniques known in the art including, for example, 
CDR-grafting (EP 239,400; PCT publication WO 91/09967; U.S. Patent Nos. 
5,225,539; 5,530,101; and 5,585,089), veneering or resurfacing (EP 592,106; EP 
519,596; Padlan, Molecular Immunology 28(4/5):489-498 (1991); Studnicka et al., 
Protein Engineering 7(6):805-814 (1994); Roguska. et al., PNAS 91:969-973 (1994)), 
and chain shuffling (U.S. Patent No. 5,565,332). 

Completely human antibodies are particularly desirable for therapeutic 
treatment of human patients. Human antibodies can be made by a variety of methods 
known in the art including phage display methods described above using antibody 
libraries derived from human immunoglobulin sequences. See also, U.S. Patent Nos. 
4,444,887 and 4,716,111; and PCT publications WO 98/46645, WO 98/50433, WO 
98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91/10741; each of 
which is incorporated herein by reference in its entirety. 

Human antibodies can also be produced using transgenic mice which are 
incapable of expressing functional endogenous immunoglobulins, but which can 
express human immunoglobulin genes. For example, the human heavy and light 
chain immunoglobulin gene complexes may be introduced randomly or by 
homologous recombination into mouse embryonic stem cells. Alternatively, the 
human variable region, constant region, and diversity region may be introduced into 
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mouse embryonic stem cells in addition to the human heavy and light chain genes. 
The mouse heavy and light chain immunoglobulin genes may be rendered non- 
functional separately or simultaneously with the introduction of human 
immunoglobulin loci by homologous recombination. In particular, homozygous 
5 deletion of the JH region prevents endogenous antibody production. The modified 
embryonic stem cells are expanded and microinjected into blastocysts to produce 
chimeric mice. The chimeric mice are then bred to produce homozygous offspring 
which express human antibodies. The transgenic mice are immunized in the normal 
fashion with a selected antigen, e.g., all or a portion of a polypeptide of the invention. 
1 0 Monoclonal antibodies directed against the antigen can be obtained from the 

immunized, transgenic mice using conventional hybridoma technology. The human 
immunoglobulin transgenes harbored by the transgenic mice rearrange during B cell 
differentiation, and subsequently undergo class switching and somatic mutation. 
Thus, using such a technique, it is possible to produce therapeutically useful IgG, IgA, 
1 5 IgM and IgE antibodies. For an overview of this technology for producing human 
antibodies, see Lonberg and Huszar, Int. Rev. Immunol. 13:65-93 (1995). For a 
detailed discussion of this technology for producing human antibodies and human 
monoclonal antibodies and protocols for producing such antibodies, see, e.g., PCT 
publications WO 98/24893; WO 92/01047; WO 96/34096; WO 96/33735; European 
20 Patent No. 0 598 877; U.S. Patent Nos. 5,413,923; 5,625,126; 5,633,425; 5,569,825; 
5,661,016; 5,545,806; 5,814,318; 5,885,793; 5,916,771; and 5,939,598, which are 
incorporated by reference herein in their entirety. In addition, companies such as 
Abgenix, Inc. (Freemont, CA) and Genpharm (San Jose, CA) can be engaged to 
provide human antibodies directed against a selected antigen using technology similar 
25 to that described above. 

Completely human antibodies which recognize a selected epitope can be 
generated using a technique referred to as "guided selection." In this approach a 
selected non-human monoclonal antibody, e.g., a mouse antibody, is used to guide the 
selection of a completely human antibody recognizing the same epitope. (Jespers et 
30 al., Bio/technology 12:899-903 (1988)). 

Further, antibodies to the polypeptides of the invention can, in turn, be utilized 
to generate anti- idiotype antibodies that "mimic" polypeptides of the invention using 



116 



techniques well known to those skilled in the art. (See, e.g., Greenspan & Bona, 
FASEB J. 7(5):437-444; (1989) and Nissinoff, J. Immunol. 147(8):2429-2438 
(1991)). For example, antibodies which bind to and competitively inhibit polypeptide 
multimerization aod/or binding of a polypeptide of the invention to a ligand can be 

5 used to generate anti-idiotypes that "mimic" the polypeptide multimerization and/or 
binding domain and, as a consequence, bind to and neutralize polypeptide and/or its 
ligand. Such neutralizing anti-idiotypes or Fab fragments of such anti-idiotypes can 
be used in therapeutic regimens to neutralize polypeptide ligand. For example, such 
anti-idiotypic antibodies can be used to bind a polypeptide of the invention and/or to 

10 bind its ligands/receptors, and thereby block its biological activity. 



Polynucleotides Encoding Antibodies 

The invention further provides polynucleotides comprising a nucleotide 
sequence encoding an antibody of the invention and fragments thereof. The 

1 5 invention also encompasses polynucleotides that hybridize under stringent or lower 
stringency hybridization conditions, e.g., as defined supra, to polynucleotides that 
encode an antibody, preferably, that specifically binds to a polypeptide of the 
invention, preferably, an antibody that binds to a polypeptide having the amino acid 
sequence of SEQ ID NO:Y. 

20 The polynucleotides may be obtained, and the nucleotide sequence of the 

polynucleotides determined, by any method known in the art. For example, if the 
nucleotide sequence of the antibody is known, a polynucleotide encoding the antibody 
may be assembled from chemically synthesized oligonucleotides (e.g., as described 
in Kutmeier et al., BioTechniques 17:242 (1994)), which, briefly, involves the 

25 synthesis of overlapping oligonucleotides containing portions of the sequence 

encoding the antibody, annealing and ligating of those oligonucleotides, and then 
amplification of the ligated oligonucleotides by PCR. 

Alternatively, a polynucleotide encoding an antibody may be generated from 
nucleic acid from a suitable source. If a clone containing a nucleic acid encoding a 

30 particular antibody is not available, but the sequence of the antibody molecule is 

known, a nucleic acid encoding the immunoglobulin may be chemically synthesized 
or obtained from a suitable source (e.g., an antibody cDNA library, or a cDNA library 
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generated from, or nucleic acid, preferably poly A+ RNA, isolated from, any tissue 
or cells expressing the antibody, such as hybridoma cells selected to express an 
antibody of the invention) by PCR amplification using synthetic primers hybridizable 
to the 3' and 5' ends of the sequence or by cloning using an oligonucleotide probe 
specific for the particular gene sequence to identify, e.g., a cDNA clone from a 
cDNA library that encodes the antibody. Amplified nucleic acids generated by PCR 
may then be cloned into replicable cloning vectors using any method well known in 
the art. 

Once the nucleotide sequence and corresponding amino acid sequence of the 
antibody is determined, the nucleotide sequence of the antibody may be manipulated 
using methods well known in the art for the manipulation of nucleotide sequences, 
e.g., recombinant DNA techniques, site directed mutagenesis, PCR, etc. (see, for 
example, the techniques described in Sambrook et al., 1990, Molecular Cloning, A 
Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, 
NY and Ausubel et al., eds., 1998, Current Protocols in Molecular Biology, John 
Wiley & Sons, NY, which are both incorporated by reference herein in their 
entireties ), to generate antibodies having a different amino acid sequence, for 
example to create amino acid substitutions, deletions, and/or insertions. 

In a specific embodiment, the amino acid sequence of the heavy and/or light 
chain variable domains may be inspected to identify the sequences of the 
complementarity determining regions (CDRs) by methods that are well know in the 
art, e.g., by comparison to known amino acid sequences of other heavy and light 
chain variable regions to determine the regions of sequence hypervariability. Using 
routine recombinant DNA techniques, one or more of the CDRs may be inserted 
within framework regions, e.g., into human framework regions to humanize a non- 
human antibody, as described supra. The framework regions may be naturally 
occurring or consensus framework regions, and preferably human framework regions 
(see, e.g., Chothia et al., J. Mol. Biol. 278: 457-479 (1998) for a listing of human 
framework regions). Preferably, the polynucleotide generated by the combination of 
the framework regions and CDRs encodes an antibody that specifically binds a 
polypeptide of the invention. Preferably, as discussed supra, one or more amino acid 
substitutions may be made within the framework regions, and, preferably, the amino 
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acid substitutions improve binding of the antibody to its antigen. Additionally, such 
methods may be used to make amino acid substitutions or deletions of one or more 
variable region cysteine residues participating in an intracham disulfide bond to 
generate antibody molecules lacking one or more intrachain disulfide bonds. Other 
5 alterations to the polynucleotide are encompassed by the present invention and within 
the skill of the art. 

In addition, techniques developed for the production of "chimeric antibodies" 
(Morrison et al., Proc. Natl. Acad. Sci. 81:851-855 (1984); Neuberger et al., Nature 
312:604-608 (1984); Takeda et al., Nature 314:452-454 (1985)) by splicing genes 

1 0 from a mouse antibody molecule of appropriate antigen specificity together with 

genes from a human antibody molecule of appropriate biological activity can be used. 
As described supra, a chimeric antibody is a molecule in which different portions are 
derived from different animal species, such as those having a variable region derived 
from a murine mAb and a human immunoglobulin constant region, e.g., humanized 

15 antibodies. 

Alternatively, techniques described for the production of single chain 
antibodies (U.S. Patent No. 4,946,778; Bird, Science 242:423- 42 (1988); Huston et 
al., Proc. Natl. Acad. Sci. USA 85:5879-5883 (1988); and Ward et al., Nature 
334:544-54 (1989)) can be adapted to produce single chain antibodies. Single chain 
20 antibodies are formed by linking the heavy and light chain fragments of the Fv region 
via an amino acid bridge, resulting in a single chain polypeptide. Techniques for the 
assembly of functional Fv fragments in E. coli may also be used (Skerra et al., 
Science 242:1038- 1041 (1988)). 

25 Methods of Producing Antibodies 

The antibodies of the invention can be produced by any method known in the 
art for the synthesis of antibodies, in particular, by chemical synthesis or preferably, 
by recombinant expression techniques. 

Recombinant expression of an antibody of the invention, or fragment, 
30 derivative or analog thereof, (e.g., a heavy or light chain of an antibody of the 

invention or a single chain antibody of the invention), requires construction of an 
expression vector containing a polynucleotide that encodes the antibody. Once a 
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polynucleotide encoding an antibody molecule or a heavy or light chain of an 
antibody, or portion thereof (preferably containing the heavy or light chain variable 
domain), of the invention has been obtained, the vector for the production of the 
antibody molecule may be produced by recombinant DNA technology using 
techniques well known in the art. Thus, methods for preparing a protein by 
expressing a polynucleotide containing an antibody encoding nucleotide sequence are 
described herein. Methods which are well known to those skilled in the art can be 
used to construct expression vectors containing antibody coding sequences and 
appropriate transcriptional and translational control signals. These methods include, 
for example, in vitro recombinant DNA techniques, synthetic techniques, and in vivo 
genetic recombination. The invention, thus, provides replicable vectors comprising a 
nucleotide sequence encoding an antibody molecule of the invention, or a heavy or 
light chain thereof, or a heavy or light chain variable domain, operably linked to a 
promoter. Such vectors may include the nucleotide sequence encoding the constant 
region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT 
Publication WO 89/01036; and U.S. Patent No. 5,122,464) and the variable domain of 
the antibody may be cloned into such a vector for expression of the entire heavy or 
light chain. 

The expression vector is transferred to a host cell by conventional techniques 
and the transfected cells are then cultured by conventional techniques to produce an 
antibody of the invention. Thus, the invention includes host cells containing a 
polynucleotide encoding an antibody of the invention, or a heavy or light chain 
thereof, or a single chain antibody of the invention, operably linked to a heterologous 
promoter. In preferred embodiments for the expression of double-chained antibodies, 
vectors encoding both the heavy and light chains may be co-expressed in the host cell 
for expression of the entire immunoglobulin molecule, as detailed below. 

A variety of host-expression vector systems maybe utilized to express the 
antibody molecules of the invention. Such host-expression systems represent 
vehicles by which the coding sequences of interest may be produced and subsequently 
purified, but also represent cells which may, when transformed or transfected with 
the appropriate nucleotide coding sequences, express an antibody molecule of the 
invention in situ. These include but are not limited to microorganisms such as 
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bacteria (e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage DNA, 
plasmid DNA or cosmid DNA expression vectors containing antibody coding 
sequences; yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast 
expression vectors containing antibody coding sequences; insect cell systems 
infected with recombinant virus expression vectors (e.g., baculovirus) containing 
antibody coding sequences; plant cell systems infected with recombinant virus 
expression vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus, 
TMV) or transformed with recombinant plasmid expression vectors (e.g., Ti plasmid) 
containing antibody coding sequences; or mammalian cell systems (e.g., COS, CHO, 
BHK, 293, 3T3 cells) harboring recombinant expression constructs containing 
promoters derived from the genome of mammalian cells (e.g., metallothionein 
promoter) or from mammalian viruses (e.g., the adenovirus late promoter; the 
vaccinia virus 7.5K promoter). Preferably, bacterial cells such as Escherichia coli, 
and more preferably, eukaryotic cells, especially for the expression of whole 
recombinant antibody molecule, are used for the expression of a recombinant 
antibody molecule. For example, mammalian cells such as Chinese hamster ovary 
cells (CHO), in conjunction with a vector such as the major intermediate early gene 
promoter element from human cytomegalovirus is an effective expression system for 
antibodies (Foecking et al., Gene 45:101 (1986); Cockett et al., Bio/Technology 8:2 
(1990)). 

In bacterial systems, a number of expression vectors may be advantageously 
selected depending upon the use intended for the antibody molecule being expressed. 
For example, when a large quantity of such a protein is to be produced, for the 
generation of pharmaceutical compositions of an antibody molecule, vectors which 
direct the expression of high levels of fusion protein products that are readily purified 
may be desirable. Such vectors include, but are not limited, to the E. coli expression 
vector pUR278 (Ruther et al., EMBO J. 2:1791 (1983)), in which the antibody coding 
sequence may be ligated individually into the vector in frame with the lac Z coding 
region so that a fusion protein is produced; pIN vectors (Inouye & Inouye, Nucleic 
Acids Res. 13:31 01-3109 (1985); Van Heeke & Schuster, J. Biol. Chem. 24:5503- 
5509 (1989)); and the like. pGEX vectors may also be used to express foreign 
polypeptides as fusion proteins with glutathione S-transferase (GST). In general, such 
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fusion proteins are soluble and can easily be purified from lysed cells by adsorption 
and binding to matrix glutathione-agarose beads followed by elution in the presence 
of free glutathione. The pGEX vectors are designed to include thrombin or factor Xa 
protease cleavage sites so that the cloned target gene product can be released from the 
GST moiety. 

In an insect system, Autographa californica nuclear polyhedrosis virus 
(AcNPV) is used as a vector to express foreign genes. The virus grows in 
Spodoptera frugiperda cells. The antibody coding sequence may be cloned 
individually into non-essential regions (for example the polyhedrin gene) of the virus 
and placed under control of an AcNPV promoter (for example the polyhedrin 
promoter). 

In mammalian host cells, a number of viral-based expression systems may be 
utilized. In cases where an adenovirus is used as an expression vector, the antibody 
coding sequence of interest may be ligated to an adenovirus transcription/translation 
control complex, e.g., the late promoter and tripartite leader sequence. This chimeric 
gene may then be inserted in the adenovirus genome by in vitro or in vivo 
recombination. Insertion in a non- essential region of the viral genome (e.g., region 
El or E3) will result in a recombinant virus that is viable and capable of expressing 
the antibody molecule in infected hosts, (e.g., see Logan & Shenk, Proc. Natl. Acad. 
Sci. USA 81:355-359 (1984)). Specific initiation signals may also be required for 
efficient translation of inserted antibody coding sequences. These signals include the 
ATG initiation codon and adjacent sequences. Furthermore, the initiation codon 
must be in phase with the reading frame of the desired coding sequence to ensure 
translation of the entire insert. These exogenous translational control signals and 
initiation codons can be of a variety of origins, both natural and synthetic. The 
efficiency of expression may be enhanced by the inclusion of appropriate 
transcription enhancer elements, transcription terminators, etc. (see Bittner et al, 
Methods in Enzymol. 153:51-544 (1987)). 

In addition, a host cell strain may be chosen which modulates the expression 
of the inserted sequences, or modifies and processes the gene product in the specific 
fashion desired. Such modifications (e.g., glycosylation) and processing (e.g., 
cleavage) of protein products may be important for the function of the protein. 
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Different host cells have characteristic and specific mechanisms for the post- 
translational processing and modification of proteins and gene products. Appropriate 
cell lines or host systems can be chosen to ensure the correct modification and 
processing of the foreign protein expressed. To this end, eukaryotic host cells which 
possess the cellular machinery for proper processing of the primary transcript, 
glycosylation, and phosphorylation of the gene product may be used. Such 
mammalian host cells include but are not limited to CHO, VERY, BHK, Hela, COS, 
MDCK, 293, 3T3, WI38, and in particular, breast cancer cell lines such as, for 
example, BT483, Hs578T, HTB2, BT20 and T47D, and normal mammary gland cell 
line such as, for example, CRL7030 and Hs578Bst. 

For long-term, high-yield production of recombinant proteins, stable 
expression is preferred. For example, cell lines which stably express the antibody 
molecule may be engineered. Rather than using expression vectors which contain 
viral origins of replication, host cells can be transformed with DNA controlled by 
appropriate expression control elements (e.g., promoter, enhancer, sequences, 
transcription terminators, polyadenylation sites, etc.), and a selectable marker. 
Following the introduction of the foreign DNA, engineered cells may be allowed to 
grow for 1-2 days in an enriched media, and then are switched to a selective media. 
The selectable marker in the recombinant plasmid confers resistance to the selection 
and allows cells to stably integrate the plasmid into their chromosomes and grow to 
form foci which in turn can be cloned and expanded into cell lines. This method may 
advantageously be used to engineer cell lines which express the antibody molecule. 
Such engineered cell lines may be particularly useful in screening and evaluation of 
compounds that interact directly or indirectly with the antibody molecule. 

A number of selection systems may be used, including but not limited to the 
herpes simplex virus thymidine kinase (Wigler et al., Cell 1 1:223 (1977)), 
hypoxanthine-guanine phosphoribosyltransferase (Szybalska & Szybalski, Proc. Natl. 
Acad. Sci. USA 48:202 (1992)), and adenine phosphoribosyltransferase (Lowy et al., 
Cell 22:817 (1980)) genes can be employed in tk-, hgprt- or aprt- cells, respectively. 
Also, antimetabolite resistance can be used as the basis of selection for the following 
genes: dhfr, which confers resistance to methotrexate (Wigler et al., Natl. Acad. Sci. 
USA 77:357 (1980); O'Hare et al., Proc. Natl. Acad. Sci. USA 78:1527 (1981)); gpt, 
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which confers resistance to mycophenolic acid (Mulligan & Berg, Proc. Natl. Acad. 
Sci. USA 78:2072 (1981)); neo, which confers resistance to the aminoglycoside G- 
418 Clinical Pharmacy 12:488-505; Wu and Wu, Biotherapy 3:87-95 (1991); 
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 
(1993); May, 1993, TIB TECH 1 1(5):155-215); and hygro, which confers resistance 
to hygromycin (Santerre et al., Gene 30:147 (1984)). Methods commonly known in 
the art of recombinant DNA technology may be routinely applied to select the desired 
recombinant clone, and such methods are described, for example, in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); 
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990); and in Chapters 12 and 13, Dracopoli et al. (eds), Current Protocols in 
Human Genetics, John Wiley & Sons, NY (1994); Colberre-Garapin et al., J. Mol. 
Biol. 150:1 (1981), which are incorporated by reference herein in their entireties. 

The expression levels of an antibody molecule can be increased by vector 
amplification (for a review, see Bebbington and Hentschel, The use of vectors based 
on gene amplification for the expression of cloned genes in mammalian cells in DNA 
cloning, Vol.3. (Academic Press, New York, 1987)). When a marker in the vector 
system expressing antibody is amplifiable, increase in the level of inhibitor present in 
culture of host cell will increase the number of copies of the marker gene. Since the 
amplified region is associated with the antibody gene, production of the antibody will 
also increase (Crouse et al., Mol. Cell. Biol. 3:257 (1983)). 

The host cell may be co-transfected with two expression vectors of the 
invention, the first vector encoding a heavy chain derived polypeptide and the second 
vector encoding a light chain derived polypeptide. The two vectors may contain 
identical selectable markers which enable equal expression of heavy and light chain 
polypeptides. Alternatively, a single vector may be used which encodes, and is 
capable of expressing, both heavy and light chain polypeptides. In such situations, 
the light chain should be placed before the heavy chain to avoid an excess of toxic 
free heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc. Natl. Acad. Sci. 
USA 77:2197 (1980)). The coding sequences for the heavy and light chains may 
comprise cDNA or genomic DNA. 
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Once an antibody molecule of the invention has been produced by an animal, 
chemically synthesized, or recombinantly expressed, it may be purified by any 
method known in the art for purification of an immunoglobulin molecule, for 
example, by chromatography (e.g., ion exchange, affinity, particularly by affinity for 
the specific antigen after Protein A, and sizing column chromatography), 
centrifugation, differential solubility, or by any other standard technique for the 
purification of proteins. In addition, the antibodies of the present invention or 
fragments thereof can be fused to heterologous polypeptide sequences described 
herein or otherwise known in the art, to facilitate purification. 

The present invention encompasses antibodies recombinantly fused or 
chemically conjugated (including both covalently and non-covalently conjugations) 
to a polypeptide (or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 
90 or 100 amino acids of the polypeptide) of the present invention to generate fusion 
proteins. The fusion does not necessarily need to be direct, but may occur through 
linker sequences. The antibodies may be specific for antigens other than polypeptides 
(or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80, 90 or 100 amino 
acids of the polypeptide) of the present invention. For example, antibodies may be 
used to target the polypeptides of the present invention to particular cell types, either 
in vitro or in vivo, by fusing or conjugating the polypeptides of the present invention 
to antibodies specific for particular cell surface receptors. Antibodies fused or 
conjugated to the polypeptides of the present invention may also be used in in vitro 
immunoassays and purification methods using methods known in the art. See e.g., 
Harbor et al, supra, and PCT publication WO 93/21232; EP 439,095; Naramura et 
al., Immunol. Lett. 39:91-99 (1994); U.S. Patent 5,474,981; Gillies et al., PNAS 
89:1428-1432 (1992); Fell et al., J. Immunol. 146:2446-2452(1991), which are 
incorporated by reference in their entireties. 

The present invention further includes compositions comprising the 
polypeptides of the present invention fused or conjugated to antibody domains other 
than the variable regions. For example, the polypeptides of the present invention may 
be fused or conjugated to an antibody Fc region, or portion thereof. The antibody 
portion fused to a polypeptide of the present invention may comprise the constant 
region, hinge region, CHI domain, CH2 domain, and CH3 domain or any 
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combination of whole domains or portions thereof. The polypeptides may also be 
fused or conjugated to the above antibody portions to form multimers. For example, 
Fc portions fused to the polypeptides of the present invention can form dimers 
through disulfide bonding between the Fc portions. Higher multimeric forms can be 
made by fusing the polypeptides to portions of IgA and IgM. Methods for fusing or 
conjugating the polypeptides of the present invention to antibody portions are known 
in the art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5,359,046; 5,349,053; 
5,447,851; 5,112,946; EP 307,434; EP 367,166; PCT publications WO 96/04388; WO 
91/06570; Ashkenazi et al., Proc. Natl. Acad. Sci. USA 88:10535-10539 (1991); 
Zheng et al., J. Immunol. 154:5590-5600 (1995); and Vil et al., Proc. Natl. Acad. Sci. 
USA 89:1 1337- 1 1341(1992) (said references incorporated by reference in their 
entireties). 

As discussed, supra, the polypeptides corresponding to a polypeptide, 
polypeptide fragment, or a variant of SEQ ID NO:Y may be fused or conjugated to 
the above antibody portions to increase the in vivo half life of the polypeptides or for 
use in immunoassays using methods known in the art. Further, the polypeptides 
corresponding to SEQ ID NO:Y may be fused or conjugated to the above antibody 
portions to facilitate purification. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
domains of the constant regions of the heavy or light chains of mammalian 
immunoglobulins. (EP 394,827; Traunecker et al., Nature 331:84-86 (1988). The 
polypeptides of the present invention fused or conjugated to an antibody having 
disulfide- linked dimeric structures (due to the IgG) may also be more efficient in 
binding and neutralizing other molecules, than the monomeric secreted protein or 
protein fragment alone. (Fountoulakis et al., J. Biochem. 270:3958-3964 (1995)). In 
many cases, the Fc part in a fusion protein is beneficial in therapy and diagnosis, and 
thus can result in, for example, improved pharmacokinetic properties. (EP A 
232,262). Alternatively, deleting the Fc part after the fusion protein has been 
expressed, detected, and purified, would be desired. For example, the Fc portion may 
hinder therapy and diagnosis if the fusion protein is used as an antigen for 
immunizations. In drug discovery, for example, human proteins, such as hIL-5, have 
been fused with Fc portions for the purpose of high-throughput screening assays to 
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identify antagonists of hIL-5. (See, Bennett et al., J. Molecular Recognition 8:52-58 
(1995); Johanson et al., J. Biol. Chem. 270:9459-9471 (1995). 

Moreover, the antibodies or fragments thereof of the present invention can be 
fused to marker sequences, such as a peptide to facilitate purification. In preferred 
embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as the 
tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 
91311), among others, many of which are commercially available. As described in 
Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for instance, hexa- 
histidine provides for convenient purification of the fusion protein. Other peptide tags 
useful for purification include, but are not limited to, the "HA" tag, which 
corresponds to an epitope derived from the influenza hemagglutinin protein (Wilson 
etal, Cell 37:767 (1984)) and the "flag" tag. 

The present invention further encompasses antibodies or fragments thereof 
conjugated to a diagnostic or therapeutic agent. The antibodies can be used 
diagnostically to, for example, monitor the development or progression of a tumor as 
part of a clinical testing procedure to, e.g., determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling the antibody to a 
detectable substance. Examples of detectable substances include various enzymes, 
prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, radioactive materials, positron emitting metals using various positron 
emission tomographies, and nonradioactive paramagnetic metal ions. The detectable 
substance may be coupled or conjugated either directly to the antibody (or fragment 
thereof) or indirectly, through an intermediate (such as, for example, a linker known 
in the art) using techniques known in the art. See, for example, U.S. Patent No. 
4,741,900 for metal ions which can be conjugated to antibodies for use as diagnostics 
according to the present invention. Examples of suitable enzymes include horseradish 
peroxidase, alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; 
examples of suitable prosthetic group complexes include streptavidin/biotin and 
avidin/biotin; examples of suitable fluorescent materials include umbelliferone, 
fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material 
includes luminol; examples of bioluminescent materials include luciferase, luciferin, 
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and aequorin; and examples of suitable radioactive material include 1251, 1311, lllln 
or 99Tc. 

Further, an antibody or fragment thereof may be conjugated to a therapeutic 
moiety such as a cytotoxin, e.g., a cytostatic or cytocidal agent, a therapeutic agent or 
a radioactive metal ion, e.g., alpha-emitters such as, for example, 213BL A cytotoxin 
or cytotoxic agent includes any agent that is detrimental to cells. Examples include 
paclitaxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, 
etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, 
dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1- 
dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and 
puromycin and analogs or homologs thereof. Therapeutic agents include, but are not 
limited to, antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, 
cytarabine, 5-fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine, 
thioepa chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU), 
cyclothosphamide, busulfan, dibromomannitol, streptozotocin, mitomycin C, and cis- 
dichlorodiamine platinum (II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin 
(formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomycin (formerly 
actinomycin), bleomycin, mithramycin, and anthramycin (AMC)), and anti-mitotic 
agents (e.g., vincristine and vinblastine). 

The conjugates of the invention can be used for modifying a given biological 
response, the therapeutic agent or drug moiety is not to be construed as limited to 
classical chemical therapeutic agents. For example, the drug moiety may be a protein 
or polypeptide possessing a desired biological activity. Such proteins may include, 
for example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria 
toxin; a protein such as tumor necrosis factor, a-interferon, B-interferon, nerve growth 
factor, platelet derived growth factor, tissue plasminogen activator, an apoptotic 
agent, e.g., TNF-alpha, TNF-beta, AIM I (See, International Publication No. WO 
97/33899), AIM II (See, International Publication No. WO 97/3491 1), Fas Ligand 
(Takahashi et al, Int. Immunol, (5:1567-1574 (1994)), VEGI (See, International 
Publication No. WO 99/23105), a thrombotic agent or an anti- angiogenic agent, e.g., 
angiostatin or endostatin; or, biological response modifiers such as, for example, 
lymphokines, interleukin-1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), 
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granulocyte macrophage colony stimulating factor ("GM-CSF"), granulocyte colony 
stimulating factor ("G-CSF"), or other growth factors. 

Antibodies may also be attached to solid supports, which are particularly 
useful for immunoassays or purification of the target antigen. Such solid supports 
include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, 
polyvinyl chloride or polypropylene. 

Techniques for conjugating such therapeutic moiety to antibodies are well 
known, see, e.g., Arnon et al., "Monoclonal Antibodies For Immunotargeting Of 
Drugs In Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld 
et al. (eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al., "Antibodies For 
Drug Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 
623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents 
In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And 
Clinical Applications, Pinchera et al. (eds.), pp. 475-506 (1985); "Analysis, Results, 
And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In 
Cancer Therapy", in Monoclonal Antibodies For Cancer Detection And Therapy, 
Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., "The 
Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", Immunol. 
Rev. 62:119-58(1982). 

Alternatively, an antibody can be conjugated to a second antibody to form an 
antibody heteroconjugate as described by Segal in U.S. Patent No. 4,676,980, which 
is incorporated herein by reference in its entirety. 

An antibody, with or without a therapeutic moiety conjugated to it, 
administered alone or in combination with cytotoxic factor(s) and/or cytokine(s) can 
be used as a therapeutic. 

Immunophenotyping 

The antibodies of the invention maybe utilized for immunophenotyping of 
cell lines and biological samples. The translation product of the gene of the present 
invention may be useful as a cell specific marker, or more specifically as a cellular 
marker that is differentially expressed at various stages of differentiation and/or 
maturation of particular cell types. Monoclonal antibodies directed against a specific 



129 



epitope, or combination of epitopes, will allow for the screening of cellular 
populations expressing the marker. Various techniques can be utilized using 
monoclonal antibodies to screen for cellular populations expressing the marker(s), and 
include magnetic separation using antibody-coated magnetic beads, "panning" with 
antibody attached to a solid matrix (i.e., plate), and flow cytometry (See, e.g., U.S. 
Patent 5,985,660; and Morrison et al, Cell, 96:737-49 (1999)). 

These techniques allow for the screening of particular populations of cells, 
such as might be found with hematological malignancies (i.e. minimal residual 
disease (MRD) in acute leukemic patients) and "non-self cells in transplantations to 
prevent Graft-versus-Host Disease (GVHD). Alternatively, these techniques allow for 
the screening of hematopoietic stem and progenitor cells capable of undergoing 
proliferation and/or differentiation, as might be found in human umbilical cord blood. 

Assays For Antibody Binding 

The antibodies of the invention may be assayed for immunospecific binding 
by any method known in the art. The immunoassays which can be used include but 
are not limited to competitive and non-competitive assay systems using techniques 
such as western blots, radioimmunoassays, ELISA (enzyme linked immunosorbent 
assay), "sandwich" immunoassays, immunoprecipitation assays, precipitin reactions, 
gel diffusion precipitin reactions, immunodiffusion assays, agglutination assays, 
complement-fixation assays, immunoradiometric assays, fluorescent immunoassays, 
protein A immunoassays, to name but a few. Such assays are routine and well 
known in the art (see, e.g., Ausubel et al, eds, 1994, Current Protocols in Molecular 
Biology, Vol. 1, John Wiley & Sons, Inc., New York, which is incorporated by 
reference herein in its entirety). Exemplary immunoassays are described briefly 
below (but are not intended by way of limitation). 

Immunoprecipitation protocols generally comprise lysing a population of cells 
in a lysis buffer such as RIPA buffer (1% NP-40 or Triton X- 100, 1% sodium 
deoxycholate, 0.1% SDS, 0.15 M NaCl, 0.01 M sodium phosphate at pH 7.2, 1% 
Trasylol) supplemented with protein phosphatase and/or protease inhibitors (e.g., 
EDTA, PMSF, aprotinin, sodium vanadate), adding the antibody of interest to the cell 
lysate, incubating for a period of time (e.g., 1-4 hours) at 4° C, adding protein A 
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and/or protein G sepharose beads to the cell lysate, incubating for about an hour or 
more at 4° C, washing the beads in lysis buffer and resuspending the beads in 
SDS/sample buffer. The ability of the antibody of interest to immunoprecipitate a 
particular antigen can be assessed by, e.g., western blot analysis. One of skill in the 
art would be knowledgeable as to the parameters that can be modified to increase the 
binding of the antibody to an antigen and decrease the background (e.g., pre-clearing 
the cell lysate with sepharose beads). For further discussion regarding 
immunoprecipitation protocols see, e.g., Ausubel et al, eds, 1994, Current Protocols in 
Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York at 10.16.1. 

Western blot analysis generally comprises preparing protein samples, 
electrophoresis of the protein samples in a polyacrylamide gel (e.g., 8%- 20% SDS- 
PAGE depending on the molecular weight of the antigen), transferring the protein 
sample from the polyacrylamide gel to a membrane such as nitrocellulose, PVDF or 
nylon, blocking the membrane in blocking solution (e.g., PBS with 3% BS A or non- 
fat milk), washing the membrane in washing buffer (e.g., PBS-Tween 20), blocking 
the membrane with primary antibody (the antibody of interest) diluted in blocking 
buffer, washing the membrane in washing buffer, blocking the membrane with a 
secondary antibody (which recognizes the primary antibody, e.g., an anti-human 
antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or 
alkaline phosphatase) or radioactive molecule (e.g., 32P or 1251) diluted in blocking 
buffer, washing the membrane in wash buffer, and detecting the presence of the 
antigen. One of skill in the art would be knowledgeable as to the parameters that can 
be modified to increase the signal detected and to reduce the background noise. For 
further discussion regarding western blot protocols see, e.g., Ausubel et al, eds, 1994, 
Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York 
at 10.8.1. 

ELISAs comprise preparing antigen, coating the well of a 96 well microtiter 
plate with the antigen, adding the antibody of interest conjugated to a detectable 
compound such as an enzymatic substrate (e.g., horseradish peroxidase or alkaline 
phosphatase) to the well and incubating for a period of time, and detecting the 
presence of the antigen. In ELISAs the antibody of interest does not have to be 
conjugated to a detectable compound; instead, a second antibody (which recognizes 
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the antibody of interest) conjugated to a detectable compound may be added to the 
well. Further, instead of coating the well with the antigen, the antibody may be 
coated to the well. In this case, a second antibody conjugated to a detectable 
compound may be added following the addition of the antigen of interest to the 
coated well. One of skill in the art would be knowledgeable as to the parameters that 
can be modified to increase the signal detected as well as other variations of ELISAs 
known in the art. For further discussion regarding ELISAs see, e.g., Ausubel et al, 
eds, 1994, Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., 
New York at 11.2.1. 

The binding affinity of an antibody to an antigen and the off-rate of an 
antibody-antigen interaction can be determined by competitive binding assays. One 
example of a competitive binding assay is a radioimmunoassay comprising the 
incubation of labeled antigen (e.g., 3H or 1251) with the antibody of interest in the 
presence of increasing amounts of unlabeled antigen, and the detection of the 
antibody bound to the labeled antigen. The affinity of the antibody of interest for a 
particular antigen and the binding off-rates can be determined from the data by 
scatchard plot analysis. Competition with a second antibody can also be determined 
using radioimmunoassays. In this case, the antigen is incubated with antibody of 
interest conjugated to a labeled compound (e.g., 3H or 1251) in the presence of 
increasing amounts of an unlabeled second antibody. 

Therapeutic Uses 

The present invention is further directed to antibody-based therapies which 
involve administering antibodies of the invention to an animal, preferably a mammal, 
and most preferably a human, patient for treating one or more of the disclosed 
diseases, disorders, or conditions. Therapeutic compounds of the invention include, 
but are not limited to, antibodies of the invention (including fragments, analogs and 
derivatives thereof as described herein) and nucleic acids encoding antibodies of the 
invention (including fragments, analogs and derivatives thereof and anti-idiotypic 
antibodies as described herein). The antibodies of the invention can be used to treat, 
inhibit or prevent diseases, disorders or conditions associated with aberrant expression 
and/or activity of a polypeptide of the invention, including, but not limited to, any 
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one or more of the diseases, disorders, or conditions described herein. The treatment 
and/or prevention of diseases, disorders, or conditions associated with aberrant 
expression and/or activity of a polypeptide of the invention includes, but is not 
limited to, alleviating symptoms associated with those diseases, disorders or 
conditions. Antibodies of the invention may be provided in pharmaceutic ally 
acceptable compositions as known in the art or as described herein. 

A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). 
Some of these approaches are described in more detail below. Armed with the 
teachings provided herein, one of ordinary skill in the art will know how to use the 
antibodies of the present invention for diagnostic, monitoring or therapeutic purposes 
without undue experimentation. 

The antibodies of this invention may be advantageously utilized in 
combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors (such as, e.g., IL-2, IL-3 and IL-7), for example, which 
serve to increase the number or activity of effector cells which interact with the 
antibodies. 

The antibodies of the invention may be administered alone or in combination 
with other types of treatments (e.g., radiation therapy, chemotherapy, hormonal 
therapy, immunotherapy and anti-tumor agents). Generally, administration of 
products of a species origin or species reactivity (in the case of antibodies) that is the 
same species as that of the patient is preferred. Thus, in a preferred embodiment, 
human antibodies, fragments derivatives, analogs, or nucleic acids, are administered 
to a human patient for therapy or prophylaxis. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of disorders related to polynucleotides or polypeptides, including fragments 
thereof, of the present invention. Such antibodies, fragments, or regions, will 
preferably have an affinity for polynucleotides or polypeptides of the invention, 



133 

including fragments thereof. Preferred binding affinities include those with a 
dissociation constant or Kd less than 5 X lO' 2 M, 10" 2 M, 5 X 10" 3 M, 10" 3 M, 5 X 10" 
4 M, 10" 4 M, 5 X 10" 5 M, 10' 5 M, 5 X 1(T 6 M, 10" 6 M, 5 X 10" 7 M, 10" 7 M, 5 X 10" 8 M, 
10" 8 M, 5 X 10" 9 M, 10" 9 M, 5 X 10" 10 M, lO" 10 M, 5 X 10" 11 M, lO" 11 M, 5 X 10' 12 M, 
10" 12 M,5X 1(T 13 M, 10" 13 M, 5 X 10" 14 M, 10" 14 M, 5 X 10" 15 M, and 10" 15 M. 

Gene Therapy 

In a specific embodiment, nucleic acids comprising sequences encoding 
antibodies or functional derivatives thereof, are administered to treat, inhibit or 
prevent a disease or disorder associated with aberrant expression and/or activity of a 
polypeptide of the invention, by way of gene therapy. Gene therapy refers to therapy 
performed by the administration to a subject of an expressed or expressible nucleic 
acid. In this embodiment of the invention, the nucleic acids produce their encoded 
protein that mediates a therapeutic effect. 

Any of the methods for gene therapy available in the art can be used according 
to the present invention. Exemplary methods are described below. 

For general reviews of the methods of gene therapy, see Goldspiel et al., 
Clinical Pharmacy 12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991); 
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 
(1993); May, TIBTECH 11(5):155-215 (1993). Methods commonly known in the art 
of recombinant DNA technology which can be used are described in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); and 
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990). 

In a preferred aspect, the compound comprises nucleic acid sequences 
encoding an antibody, said nucleic acid sequences being part of expression vectors 
that express the antibody or fragments or chimeric proteins or heavy or light chains 
thereof in a suitable host. In particular, such nucleic acid sequences have promoters 
operably linked to the antibody coding region, said promoter being inducible or 
constitutive, and, optionally, tissue- specific. In another particular embodiment, 
nucleic acid molecules are used in which the antibody coding sequences and any other 
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desired sequences are flanked by regions that promote homologous recombination at a 
desired site in the genome, thus providing for intrachromosomal expression of the 
antibody encoding nucleic acids (Koller and Smithies, Proc. Natl. Acad. Sci. USA 
86:8932-8935 (1989); Zijlstra et al., Nature 342:435-438 (1989). In specific 
embodiments, the expressed antibody molecule is a single chain antibody; 
alternatively, the nucleic acid sequences include sequences encoding both the heavy 
and light chains, or fragments thereof, of the antibody. 

Delivery of the nucleic acids into a patient may be either direct, in which case 
the patient is directly exposed to the nucleic acid or nucleic acid- carrying vectors, or 
indirect, in which case, cells are first transformed with the nucleic acids in vitro, then 
transplanted into the patient. These two approaches are known, respectively, as in 
vivo or ex vivo gene therapy. 

In a specific embodiment, the nucleic acid sequences are directly administered 
in vivo, where it is expressed to produce the encoded product. This can be 
accomplished by any of numerous methods known in the art, e.g., by constructing 
them as part of an appropriate nucleic acid expression vector and administering it so 
that they become intracellular, e.g., by infection using defective or attenuated 
retrovirals or other viral vectors (see U.S. Patent No. 4,980,286), or by direct 
injection of naked DNA, or by use of microparticle bombardment (e.g., a gene gun; 
Biolistic, Dupont), or coating with lipids or cell-surface receptors or transfecting 
agents, encapsulation in liposomes, microparticles, or microcapsules, or by 
administering them in linkage to a peptide which is known to enter the nucleus, by 
administering it in linkage to a ligand subject to receptor-mediated endocytosis (see, 
e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)) (which can be used to target 
cell types specifically expressing the receptors), etc. In another embodiment, nucleic 
acid-ligand complexes can be formed in which the ligand comprises a fusogenic viral 
peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal 
degradation. In yet another embodiment, the nucleic acid can be targeted in vivo for 
cell specific uptake and expression, by targeting a specific receptor (see, e.g., PCT 
Publications WO 92/06180; WO 92/22635; WO92/20316; W093/14188, WO 
93/20221). Alternatively, the nucleic acid can be introduced intracellularly and 
incorporated within host cell DNA for expression, by homologous recombination 
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(Roller and Smithies, Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., 
Nature 342:435-438 (1989)). 

In a specific embodiment, viral vectors that contains nucleic acid sequences 
encoding an antibody of the invention are used. For example, a retroviral vector can 
be used (see Miller et al., Meth. Enzymol. 217:581-599 (1993)). These retroviral 
vectors contain the components necessary for the correct packaging of the viral 
genome and integration into the host cell DNA. The nucleic acid sequences encoding 
the antibody to be used in gene therapy are cloned into one or more vectors, which 
facilitates delivery of the gene into a patient. More detail about retroviral vectors can 
be found in Boesen et al., Biotherapy 6:291-302 (1994), which describes the use of a 
retroviral vector to deliver the mdrl gene to hematopoietic stem cells in order to 
make the stem cells more resistant to chemotherapy. Other references illustrating the 
use of retroviral vectors in gene therapy are: Clowes et al., J. Clin. Invest. 93:644- 
651 (1994); Kiem et al., Blood 83:1467-1473 (1994); Salmons and Gunzberg, Human 
Gene Therapy 4:129-141 (1993); and Grossman and Wilson, Curr. Opin. in Genetics 
andDevel. 3:110-114(1993). 

Adenoviruses are other viral vectors that can be used in gene therapy. 
Adenoviruses are especially attractive vehicles for delivering genes to respiratory 
epithelia. Adenoviruses naturally infect respiratory epithelia where they cause a mild 
disease. Other targets for adenovirus-based delivery systems are liver, the central 
nervous system, endothelial cells, and muscle. Adenoviruses have the advantage of 
being capable of infecting non-dividing cells. Kozarsky and Wilson, Current 
Opinion in Genetics and Development 3:499-503 (1993) present a review of 
adenovirus-based gene therapy. Bout et al., Human Gene Therapy 5:3-10 (1994) 
demonstrated the use of adenovirus vectors to transfer genes to the respiratory 
epithelia of rhesus monkeys. Other instances of the use of adenoviruses in gene 
therapy can be found in Rosenfeld et al., Science 252:431-434 (1991); Rosenfeld et 
al., Cell 68:143- 155 (1992); Mastrangeli et al., J. Clin. Invest. 91:225-234 (1993); 
PCT Publication W094/12649; and Wang, et al., Gene Therapy 2:775-783 (1995). In 
a preferred embodiment, adenovirus vectors are used. 
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Adeno-associated virus (AAV) has also been proposed for use in gene therapy 
(Walsh et al., Proc. Soc. Exp. Biol. Med. 204:289-300 (1993); U.S. Patent No. 
5,436,146). 

Another approach to gene therapy involves transferring a gene to cells in 

5 tissue culture by such methods as electroporation, lipofection, calcium phosphate 
mediated transfection, or viral infection. Usually, the method of transfer includes the 
transfer of a selectable marker to the cells. The cells are then placed under selection 
to isolate those cells that have taken up and are expressing the transferred gene. 
Those cells are then delivered to a patient. 

1 0 In this embodiment, the nucleic acid is introduced into a cell prior to 

administration in vivo of the resulting recombinant cell. Such introduction can be 
carried out by any method known in the art, including but not limited to transfection, 
electroporation, microinjection, infection with a viral or bacteriophage vector 
containing the nucleic acid sequences, cell fusion, chromosome-mediated gene 

15 transfer, microcell-mediated gene transfer, spheroplast fusion, etc. Numerous 

techniques are known in the art for the introduction of foreign genes into cells (see, 
e.g., Loeffler and Behr, Meth. Enzymol. 217:599-618 (1993); Cohen et al., Meth. 
Enzymol. 217:618-644 (1993); Cline, Pharmac. Ther. 29:69-92m (1985) and maybe 
used in accordance with the present invention, provided that the necessary 

20 developmental and physiological functions of the recipient cells are not disrupted. 

The technique should provide for the stable transfer of the nucleic acid to the cell, so 
that the nucleic acid is expressible by the cell and preferably heritable and 
expressible by its cell progeny. 

The resulting recombinant cells can be delivered to a patient by various 

25 methods known in the art. Recombinant blood cells (e.g., hematopoietic stem or 
progenitor cells) are preferably administered intravenously. The amount of cells 
envisioned for use depends on the desired effect, patient state, etc., and can be 
determined by one skilled in the art. 

Cells into which a nucleic acid can be introduced for purposes of gene therapy 

30 encompass any desired, available cell type, and include but are not limited to 

epithelial cells, endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; 
blood cells such as Tlymphocytes, Blymphocytes, monocytes, macrophages, 
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neutrophils, eosinophils, megakaryocytes, granulocytes; various stem or progenitor 
cells, in particular hematopoietic stem or progenitor cells, e.g., as obtained from bone 
marrow, umbilical cord blood, peripheral blood, fetal liver, etc. 

In a preferred embodiment, the cell used for gene therapy is autologous to the 

patient. 

In an embodiment in which recombinant cells are used in gene therapy, 
nucleic acid sequences encoding an antibody are introduced into the cells such that 
they are expressible by the cells or their progeny, and the recombinant cells are then 
administered in vivo for therapeutic effect. In a specific embodiment, stem or 
progenitor cells are used. Any stem and/or progenitor cells which can be isolated and 
maintained in vitro can potentially be used in accordance with this embodiment of 
the present invention (see e.g. PCT Publication WO 94/08598; Stemple and 
Anderson, Cell 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 21A:229 (1980); and 
Pittelkow and Scott, Mayo Clinic Proc. 61:771 (1986)). 

In a specific embodiment, the nucleic acid to be introduced for purposes of 
gene therapy comprises an inducible promoter operably linked to the coding region, 
such that expression of the nucleic acid is controllable by controlling the presence or 
absence of the appropriate inducer of transcription. 

Demonstration of Therapeutic or Prophylactic Activity 

The compounds or pharmaceutical compositions of the invention are 
preferably tested in vitro, and then in vivo for the desired therapeutic or prophylactic 
activity, prior to use in humans. For example, in vitro assays to demonstrate the 
therapeutic or prophylactic utility of a compound or pharmaceutical composition 
include, the effect of a compound on a cell line or a patient tissue sample. The effect 
of the compound or composition on the cell line and/or tissue sample can be 
determined utilizing techniques known to those of skill in the art including, but not 
limited to, rosette formation assays and cell lysis assays. In accordance with the 
invention, in vitro assays which can be used to determine whether administration of a 
specific compound is indicated, include in vitro cell culture assays in which a patient 
tissue sample is grown in culture, and exposed to or otherwise administered a 
compound, and the effect of such compound upon the tissue sample is observed. 
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Therapeutic/Prophylactic Administration and Composition 

The invention provides methods of treatment, inhibition and prophylaxis by 
administration to a subject of an effective amount of a compound or pharmaceutical 
composition of the invention, preferably an antibody of the invention. In a preferred 
aspect, the compound is substantially purified (e.g., substantially free from 
substances that limit its effect or produce undesired side-effects). The subject is 
preferably an animal, including but not limited to animals such as cows, pigs, horses, 
chickens, cats, dogs, etc., and is preferably a mammal, and most preferably human. 

Formulations and methods of administration that can be employed when the 
compound comprises a nucleic acid or an immunoglobulin are described above; 
additional appropriate formulations and routes of administration can be selected from 
among those described herein below. 

Various delivery systems are known and can be used to administer a 
compound of the invention, e.g., encapsulation in liposomes, microparticles, 
microcapsules, recombinant cells capable of expressing the compound, receptor- 
mediated endocytosis (see, e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)), 
construction of a nucleic acid as part of a retroviral or other vector, etc. Methods of 
introduction include but are not limited to intradermal, intramuscular, intraperitoneal, 
intravenous, subcutaneous, intranasal, epidural, and oral routes. The compounds or 
compositions may be administered by any convenient route, for example by infusion 
or bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., 
oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together 
with other biologically active agents. Administration can be systemic or local. In 
addition, it may be desirable to introduce the pharmaceutical compounds or 
compositions of the invention into the central nervous system by any suitable route, 
including intraventricular and intrathecal injection; intraventricular injection may be 
facilitated by an intraventricular catheter, for example, attached to a reservoir, such 
as an Ommaya reservoir. Pulmonary administration can also be employed, e.g., by 
use of an inhaler or nebulizer, and formulation with an aerosolizing agent. 

In a specific embodiment, it may be desirable to administer the pharmaceutical 
compounds or compositions of the invention locally to the area in need of treatment; 
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this may be achieved by, for example, and not by way of limitation, local infusion 
during surgery, topical application, e.g., in conjunction with a wound dressing after 
surgery, by injection, by means of a catheter, by means of a suppository, or by means 
of an implant, said implant being of a porous, non-porous, or gelatinous material, 
including membranes, such as sialastic membranes, or fibers. Preferably, when 
administering a protein, including an antibody, of the invention, care must be taken to 
use materials to which the protein does not absorb. 

In another embodiment, the compound or composition can be delivered in a 
vesicle, in particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et 
al., in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein 
and Fidler (eds.), Liss, New York, pp. 353- 365 (1989); Lopez-Berestein, ibid., pp. 
317-327; see generally ibid.) 

In yet another embodiment, the compound or composition can be delivered in 
a controlled release system. In one embodiment, a pump may be used (see Langer, 
supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 
88:507 (1980); Saudek et al., N. Engl. J. Med. 321:574 (1989)). In another 
embodiment, polymeric materials can be used (see Medical Applications of 
Controlled Release, Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974); 
Controlled Drug Bioavailability, Drug Product Design and Performance, Smolen and 
Ball (eds.), Wiley, New York (1984); Ranger and Peppas, J., Macromol. Sci. Rev. 
Macromol. Chem. 23:61 (1983); see also Levy et al., Science 228:190 (1985); During 
et al., Ann. Neurol. 25:351 (1989); Howard et al., J.Neurosurg. 71 : 105 (1989)). In yet 
another embodiment, a controlled release system can be placed in proximity of the 
therapeutic target, i.e., the brain, thus requiring only a fraction of the systemic dose 
(see, e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 
115-138(1984)). 

Other controlled release systems are discussed in the review by Langer 
(Science 249:1527-1533 (1990)). 

In a specific embodiment where the compound of the invention is a nucleic 
acid encoding a protein, the nucleic acid can be administered in vivo to promote 
expression of its encoded protein, by constructing it as part of an appropriate nucleic 
acid expression vector and administering it so that it becomes intracellular, e.g., by 
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use of a retroviral vector (see U.S. Patent No. 4,980,286), or by direct injection, or by 
use of microparticle bombardment (e.g., a gene gun; Biolistic, Dupont), or coating 
with lipids or cell-surface receptors or transfecting agents, or by administering it in 
linkage to a homeobox- like peptide which is known to enter the nucleus (see e.g., 
Joliot et al., Proc. Natl. Acad. Sci. USA 88:1864-1868 (1991)), etc. Alternatively, a 
nucleic acid can be introduced intracellularly and incorporated within host cell DNA 
for expression, by homologous recombination. 

The present invention also provides pharmaceutical compositions. Such 
compositions comprise a therapeutically effective amount of a compound, and a 
pharmaceutically acceptable carrier. In a specific embodiment, the term 
"pharmaceutically acceptable" means approved by a regulatory agency of the Federal 
or a state government or listed in the U.S. Pharmacopeia or other generally recognized 
pharmacopeia for use in animals, and more particularly in humans. The term 
"carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic 
is administered. Such pharmaceutical carriers can be sterile liquids, such as water 
and oils, including those of petroleum, animal, vegetable or synthetic origin, such as 
peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred 
carrier when the pharmaceutical composition is administered intravenously. Saline 
solutions and aqueous dextrose and glycerol solutions can also be employed as liquid 
carriers, particularly for injectable solutions. Suitable pharmaceutical excipients 
include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, 
sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, 
glycerol, propylene, glycol, water, ethanol and the like. The composition, if desired, 
can also contain minor amounts of wetting or emulsifying agents, or pH buffering 
agents. These compositions can take the form of solutions, suspensions, emulsion, 
tablets, pills, capsules, powders, sustained-release formulations and the like. The 
composition can be formulated as a suppository, with traditional binders and carriers 
such as triglycerides. Oral formulation can include standard carriers such as 
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium 
saccharine, cellulose, magnesium carbonate, etc. Examples of suitable 
pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by 
E.W. Martin. Such compositions will contain a therapeutically effective amount of 
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the compound, preferably in purified form, together with a suitable amount of carrier 
so as to provide the form for proper administration to the patient. The formulation 
should suit the mode of administration. 

In a preferred embodiment, the composition is formulated in accordance with 
routine procedures as a pharmaceutical composition adapted for intravenous 
administration to human beings. Typically, compositions for intravenous 
administration are solutions in sterile isotonic aqueous buffer. Where necessary, the 
composition may also include a solubilizing agent and a local anesthetic such as 
lignocaine to ease pain at the site of the injection. Generally, the ingredients are 
supplied either separately or mixed together in unit dosage form, for example, as a dry 
lyophilized powder or water free concentrate in a hermetically sealed container such 
as an ampoule or sachette indicating the quantity of active agent. Where the 
composition is to be administered by infusion, it can be dispensed with an infusion 
bottle containing sterile pharmaceutical grade water or saline. Where the composition 
is administered by injection, an ampoule of sterile water for injection or saline can be 
provided so that the ingredients may be mixed prior to administration. 

The compounds of the invention can be formulated as neutral or salt forms. 
Pharmaceutically acceptable salts include those formed with anions such as those 
derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those 
formed with cations such as those derived from sodium, potassium, ammonium, 
calcium, ferric hydroxides, isopropylamine, triethylamine, 2-ethylamino ethanol, 
histidine, procaine, etc. 

The amount of the compound of the invention which will be effective in the 
treatment, inhibition and prevention of a disease or disorder associated with aberrant 
expression and/or activity of a polypeptide of the invention can be determined by 
standard clinical techniques. In addition, in vitro assays may optionally be employed 
to help identify optimal dosage ranges. The precise dose to be employed in the 
formulation will also depend on the route of administration, and the seriousness of 
the disease or disorder, and should be decided according to the judgment of the 
practitioner and each patient's circumstances. Effective doses may be extrapolated 
from dose-response curves derived from in vitro or animal model test systems. 
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For antibodies, the dosage administered to a patient is typically 0.1 mg/kg to 
100 mg/kg of the patient's body weight. Preferably, the dosage administered to a 
patient is between 0.1 mg/kg and 20 mg/kg of the patient's body weight, more 
preferably 1 mg/kg to 10 mg/kg of the patient's body weight. Generally, human 
antibodies have a longer half-life within the human body than antibodies from other 
species due to the immune response to the foreign polypeptides. Thus, lower dosages 
of human antibodies and less frequent administration is often possible. Further, the 
dosage and frequency of administration of antibodies of the invention may be 
reduced by enhancing uptake and tissue penetration (e.g., into the brain) of the 
antibodies by modifications such as, for example, lipidation. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the pharmaceutical 
compositions of the invention. Optionally associated with such container(s) can be a 
notice in the form prescribed by a governmental agency regulating the manufacture, 
use or sale of pharmaceuticals or biological products, which notice reflects approval 
by the agency of manufacture, use or sale for human administration. 

Diagnosis and Imaging 

Labeled antibodies, and derivatives and analogs thereof, which specifically 
bind to a polypeptide of interest can be used for diagnostic purposes to detect, 
diagnose, or monitor diseases, disorders, and/or conditions associated with the 
aberrant expression and/or activity of a polypeptide of the invention. The invention 
provides for the detection of aberrant expression of a polypeptide of interest, 
comprising (a) assaying the expression of the polypeptide of interest in cells or body 
fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of aberrant expression. 

The invention provides a diagnostic assay for diagnosing a disorder, 
comprising (a) assaying the expression of the polypeptide of interest in cells or body 
fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
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whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of a particular disorder. With 
respect to cancer, the presence of a relatively high amount of transcript in biopsied 
tissue from an individual may indicate a predisposition for the development of the 
disease, or may provide a means for detecting the disease prior to the appearance of 
actual clinical symptoms. A more definitive diagnosis of this type may allow health 
professionals to employ preventative measures or aggressive treatment earlier 
thereby preventing the development or further progression of the cancer. 

Antibodies of the invention can be used to assay protein levels in a biological 
sample using classical immunohistological methods known to those of skill in the art 
(e.g., see Jalkanen, et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, et al., J. Cell . 
Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for detecting 
protein gene expression include immunoassays, such as the enzyme linked 
immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody 
assay labels are known in the art and include enzyme labels, such as, glucose oxidase; 
radioisotopes, such as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), 
indium (1 12In), and technetium (99Tc); luminescent labels, such as luminol; and 
fluorescent labels, such as fluorescein and rhodamine, and biotin. 

One aspect of the invention is the detection and diagnosis of a disease or 
disorder associated with aberrant expression of a polypeptide of interest in an animal, 
preferably a mammal and most preferably a human. In one embodiment, diagnosis 
comprises: a) administering (for example, parenterally, subcutaneously, or 
intraperitoneally) to a subject an effective amount of a labeled molecule which 
specifically binds to the polypeptide of interest; b) waiting for a time interval 
following the administering for permitting the labeled molecule to preferentially 
concentrate at sites in the subject where the polypeptide is expressed (and for 
unbound labeled molecule to be cleared to background level); c) determining 
background level; and d) detecting the labeled molecule in the subject, such that 
detection of labeled molecule above the background level indicates that the subject 
has a particular disease or disorder associated with aberrant expression of the 
polypeptide of interest. Background level can be determined by various methods 
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including, comparing the amount of labeled molecule detected to a standard value 
previously determined for a particular system. 

It will be understood in the art that the size of the subject and the imaging 
system used will determine the quantity of imaging moiety needed to produce 
diagnostic images. In the case of a radioisotope moiety, for a human subject, the 
quantity of radioactivity injected will normally range from about 5 to 20 millicuries of 
99mTc. The labeled antibody or antibody fragment will then preferentially 
accumulate at the location of cells which contain the specific protein. In vivo tumor 
imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics of 
Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982). 

Depending on several variables, including the type of label used and the mode 
of administration, the time interval following the administration for permitting the 
labeled molecule to preferentially concentrate at sites in the subject and for unbound 
labeled molecule to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 
6 to 12 hours. In another embodiment the time interval following administration is 5 
to 20 days or 5 to 10 days. 

In an embodiment, monitoring of the disease or disorder is carried out by 
repeating the method for diagnosing the disease or disease, for example, one month 
after initial diagnosis, six months after initial diagnosis, one year after initial 
diagnosis, etc. 

Presence of the labeled molecule can be detected in the patient using methods 
known in the art for in vivo scanning. These methods depend upon the type of label 
used. Skilled artisans will be able to determine the appropriate method for detecting a 
particular label. Methods and devices that may be used in the diagnostic methods of 
the invention include, but are not limited to, computed tomography (CT), whole body 
scan such as position emission tomography (PET), magnetic resonance imaging 
(MRI), and sonography. 

In a specific embodiment, the molecule is labeled with a radioisotope and is 
detected in the patient using a radiation responsive surgical instrument (Thurston et 
al., U.S. Patent No. 5,441,050). In another embodiment, the molecule is labeled with 
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a fluorescent compound and is detected in the patient using a fluorescence responsive 
scanning instrument. In another embodiment, the molecule is labeled with a positron 
emitting metal and is detected in the patent using positron emission-tomography. In 
yet another embodiment, the molecule is labeled with a paramagnetic label and is 
detected in a patient using magnetic resonance imaging (MRI). 

Kits 

The present invention provides kits that can be used in the above methods. In 
one embodiment, a kit comprises an antibody of the invention, preferably a purified 
antibody, in one or more containers. In a specific embodiment, the kits of the present 
invention contain a substantially isolated polypeptide comprising an epitope which is 
specifically immunoreactive with an antibody included in the kit. Preferably, the kits 
of the present invention further comprise a control antibody which does not react with 
the polypeptide of interest. In another specific embodiment, the kits of the present 
invention contain a means for detecting the binding of an antibody to a polypeptide of 
interest (e.g., the antibody may be conjugated to a detectable substrate such as a 
fluorescent compound, an enzymatic substrate, a radioactive compound or a 
luminescent compound, or a second antibody which recognizes the first antibody may 
be conjugated to a detectable substrate). 

In another specific embodiment of the present invention, the kit is a diagnostic 
kit for use in screening serum containing antibodies specific against proliferative 
and/or cancerous polynucleotides and polypeptides. Such a kit may include a control 
antibody that does not react with the polypeptide of interest. Such a kit may include a 
substantially isolated polypeptide antigen comprising an epitope which is specifically 
immunoreactive with at least one anti-polypeptide antigen antibody. Further, such a 
kit includes means for detecting the binding of said antibody to the antigen (e.g., the 
antibody may be conjugated to a fluorescent compound such as fluorescein or 
rhodamine which can be detected by flow cytometry). In specific embodiments, the 
kit may include a recombinantly produced or chemically synthesized polypeptide 
antigen. The polypeptide antigen of the kit may also be attached to a solid support. 

In a more specific embodiment the detecting means of the above-described kit 
includes a solid support to which said polypeptide antigen is attached. Such a kit may 
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also include a non-attached reporter-labeled anti-human antibody. In this 
embodiment, binding of the antibody to the polypeptide antigen can be detected by 
binding of the said reporter-labeled antibody. 

In an additional embodiment, the invention includes a diagnostic kit for use in 
screening serum containing antigens of the polypeptide of the invention. The 
diagnostic kit includes a substantially isolated antibody specifically immunoreactive 
with polypeptide or polynucleotide antigens, and means for detecting the binding of 
the polynucleotide or polypeptide antigen to the antibody. In one embodiment, the 
antibody is attached to a solid support. In a specific embodiment, the antibody may be 
a monoclonal antibody. The detecting means of the kit may include a second, labeled 
monoclonal antibody. Alternatively, or in addition, the detecting means may include 
a labeled, competing antigen. 

In one diagnostic configuration, test serum is reacted with a solid phase 
reagent having a surface-bound antigen obtained by the methods of the present 
invention. After binding with specific antigen antibody to the reagent and removing 
unbound serum components by washing, the reagent is reacted with reporter-labeled 
anti-human antibody to bind reporter to the reagent in proportion to the amount of 
bound anti-antigen antibody on the solid support. The reagent is again washed to 
remove unbound labeled antibody, and the amount of reporter associated with the 
reagent is determined. Typically, the reporter is an enzyme which is detected by 
incubating the solid phase in the presence of a suitable fluorometric, luminescent or 
colorimetric substrate (Sigma, St. Louis, MO). 

The solid surface reagent in the above assay is prepared by known techniques 
for attaching protein material to solid support material, such as polymeric beads, dip 
sticks, 96-well plate or filter material. These attachment methods generally include 
non-specific adsorption of the protein to the support or covalent attachment of the 
protein, typically through a free amine group, to a chemically reactive group on the 
solid support, such as an activated carboxyl, hydroxyl, or aldehyde group. 
Alternatively, streptavidin coated plates can be used in conjunction with biotinylated 
antigen(s). 

Thus, the invention provides an assay system or kit for carrying out this 
diagnostic method. The kit generally includes a support with surface- bound 
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recombinant antigens, and a reporter-labeled anti-human antibody for detecting 
surface-bound anti-antigen antibody. 

Fusion Proteins 

Any polypeptide of the present invention can be used to generate fusion 
proteins. For example, the polypeptide of the present invention, when fused to a 
second protein, can be used as an antigenic tag. Antibodies raised against the 
polypeptide of the present invention can be used to indirectly detect the second 
protein by binding to the polypeptide. Moreover, because secreted proteins target 
cellular locations based on trafficking signals, the polypeptides of the present 
invention can be used as targeting molecules once fused to other proteins. 

Examples of domains that can be fused to polypeptides of the present 
invention include not only heterologous signal sequences, but also other heterologous 
functional regions. The fusion does not necessarily need to be direct, but may occur 
through linker sequences. 

Moreover, fusion proteins may also be engineered to improve characteristics 
of the polypeptide of the present invention. For instance, a region of additional amino 
acids, particularly charged amino acids, may be added to the N-terminus of the 
polypeptide to improve stability and persistence during purification from the host cell 
or subsequent handling and storage. Also, peptide moieties may be added to the 
polypeptide to facilitate purification. Such regions may be removed prior to final 
preparation of the polypeptide. The addition of peptide moieties to facilitate handling 
of polypeptides are familiar and routine techniques in the art. 

Moreover, polypeptides of the present invention, including fragments, and 
specifically epitopes, can be combined with parts of the constant domain of 
immunoglobulins (IgA, IgE, IgG, IgM) or portions thereof (CHI, CH2, CH3, and any 
combination thereof, including both entire domains and portions thereof), resulting in 
chimeric polypeptides. These fusion proteins facilitate purification and show an 
increased half-life in vivo. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
domains of the constant regions of the heavy or light chains of mammalian 
immunoglobulins. (EP A 394,827; Traunecker et al., Nature 331:84-86 (1988).) 
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Fusion proteins having disulfide-linked dimeric structures (due to the IgG) can also be 
more efficient in binding and neutralizing other molecules, than the monomeric 
secreted protein or protein fragment alone. (Fountoulakis et al., J. Biochem. 
270:3958-3964 (1995).) Polynucleotides comprising or alternatively consisting of 
nucleic acids which encode these fusion proteins are also encompassed by the 
invention. 

Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) discloses fusion 
proteins comprising various portions of constant region of immunoglobulin molecules 
together with another human protein or part thereof. In many cases, the Fc part in a 
fusion protein is beneficial in therapy and diagnosis, and thus can result in, for 
example, improved pharmacokinetic properties. (EP-A 0232 262.) Alternatively, 
deleting the Fc part after the fusion protein has been expressed, detected, and purified, 
would be desired. For example, the Fc portion may hinder therapy and diagnosis if 
the fusion protein is used as an antigen for immunizations. In drug discovery, for 
example, human proteins, such as hIL-5, have been fused with Fc portions for the 
purpose of high-throughput screening assays to identify antagonists of hIL-5. (See, 
D. Bennett et al., J. Molecular Recognition 8:52-58 (1995); K. Johanson et al., J. Biol. 
Chem. 270:9459-9471 (1995).) 

Moreover, the polypeptides of the present invention can be fused to marker 
sequences, such as a peptide which facilitates purification of the fused polypeptide. 
In preferred embodiments, the marker amino acid sequence is a hexa-histidine 
peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, 
Chatsworth, CA, 91311), among others, many of which are commercially available. 
As described in Gentz et al, Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for 
instance, hexa-histidine provides for convenient purification of the fusion protein. 
Another peptide tag useful for purification, the "HA" tag, corresponds to an epitope 
derived from the influenza hemagglutinin protein. (Wilson et al., Cell 37:767 
(1984).) 

Thus, any of these above fusions can be engineered using the polynucleotides 
or the polypeptides of the present invention. 

Vectors, Host Cells, and Protein Production 
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The present invention also relates to vectors containing the polynucleotide of 
the present invention, host cells, and the production of polypeptides by recombinant 
techniques. The vector maybe, for example, a phage, plasmid, viral, or retroviral 
vector. Retroviral vectors may be replication competent or replication defective. In 
the latter case, viral propagation generally will occur only in complementing host 
cells. 

The polynucleotides may be joined to a vector containing a selectable marker 
for propagation in a host. Generally, a plasmid vector is introduced in a precipitate, 
such as a calcium phosphate precipitate, or in a complex with a charged lipid. If the 
vector is a virus, it may be packaged in vitro using an appropriate packaging cell line 
and then transduced into host cells. 

The polynucleotide insert should be operatively linked to an appropriate 
promoter, such as the phage lambda PL promoter, the E. coli lac, trp, phoA and tac 
promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to 
name a few. Other suitable promoters will be known to the skilled artisan. The 
expression constructs will further contain sites for transcription initiation, termination, 
and, in the transcribed region, a ribosome binding site for translation. The coding 
portion of the transcripts expressed by the constructs will preferably include a 
translation initiating codon at the beginning and a termination codon (UAA, UGA or 
UAG) appropriately positioned at the end of the polypeptide to be translated. 

As indicated, the expression vectors will preferably include at least one 
selectable marker. Such markers include dihydrofolate reductase, G418 or neomycin 
resistance for eukaryotic cell culture and tetracycline, kanamycin or ampicillin 
resistance genes for culturing in E. coli and other bacteria. Representative examples 
of appropriate hosts include, but are not limited to, bacterial cells, such as E. coli, 
Streptomyces and Salmonella typhimurium cells; fungal cells, such as yeast cells 
(e.g., Saccharomyces cerevisiae or Pichia pastoris (ATCC Accession No. 201 178)); 
insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as 
CHO, COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culture 
mediums and conditions for the above-described host cells are known in the art. 

Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE- 
9, available from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNH8A, 



150 



pNH16a, pNH18A, pNH46A, available from Stratagene Cloning Systems, Inc.; and 
ptrc99a, pKK223-3, pKK233-3, pDR540, pRIT5 available from Pharmacia Biotech, 
Inc. Among preferred eukaryotic vectors are pWLNEO, pSV2CAT, pOG44, pXTl 
and pSG available from Stratagene; and pSVK3, pBPV, pMSG and pSVL available 
from Pharmacia. Preferred expression vectors for use in yeast systems include, but are 
not limited to pYES2, pYDl, pTEFl/Zeo, pYES2/GS, pPICZ,pGAPZ, pGAPZalph, 
pPIC9, pPIC3.5, pHIL-D2, pHIL-Sl, pPIC3.5K, pPIC9K, and PA0815 (all available 
from Invitrogen, Carlbad, CA). Other suitable vectors will be readily apparent to the 
skilled artisan. 

Introduction of the construct into the host cell can be effected by calcium 
phosphate transfection, DEAE-dextran mediated transfection, cationic lipid-mediated 
transfection, electroporation, transduction, infection, or other methods. Such methods 
are described in many standard laboratory manuals, such as Davis et al., Basic 
Methods In Molecular Biology (1986). It is specifically contemplated that the 
polypeptides of the present invention may in fact be expressed by a host cell lacking a 
recombinant vector. 

A polypeptide of this invention can be recovered and purified from 
recombinant cell cultures by well-known methods including ammonium sulfate or 
ethanol precipitation, acid extraction, anion or cation exchange chromatography, 
phosphocellulose chromatography, hydrophobic interaction chromatography, affinity 
chromatography, hydroxylapatite chromatography and lectin chromatography. Most 
preferably, high performance liquid chromatography ("HPLC") is employed for 
purification. 

Polypeptides of the present invention, and preferably the secreted form, can 
also be recovered from: products purified from natural sources, including bodily 
fluids, tissues and cells, whether directly isolated or cultured; products of chemical 
synthetic procedures; and products produced by recombinant techniques from a 
prokaryotic or eukaryotic host, including, for example, bacterial, yeast, higher plant, 
insect, and mammalian cells. Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated 
or may be non-glycosylated. In addition, polypeptides of the invention may also 
include an initial modified methionine residue, in some cases as a result of host- 



151 



mediated processes. Thus, it is well known in the art that the N-terminal methionine 
encoded by the translation initiation codon generally is removed with high efficiency 
from any protein after translation in all eukaryotic cells. While the N-terminal 
methionine on most proteins also is efficiently removed in most prokaryotes, for some 
proteins, this prokaryotic removal process is inefficient, depending on the nature of 
the amino acid to which the N-terminal methionine is covalently linked. 

In one embodiment, the yeast Pichia pastoris is used to express the 
polypeptide of the present invention in a eukaryotic system. Pichia pastoris is a 
methylotrophic yeast which can metabolize methanol as its sole carbon source. A 
main step in the methanol metabolization pathway is the oxidation of methanol to 
formaldehyde using 0 2 . This reaction is catalyzed by the enzyme alcohol oxidase. In 
order to metabolize methanol as its sole carbon source, Pichia pastoris must generate 
high levels of alcohol oxidase due, in part, to the relatively low affinity of alcohol 
oxidase for 0 2 . Consequently, in a growth medium depending on methanol as a main 
carbon source, the promoter region of one of the two alcohol oxidase genes (AOX1) is 
highly active. In the presence of methanol, alcohol oxidase produced from the AOX1 
gene comprises up to approximately 30% of the total soluble protein in Pichia 
pastoris. See, Ellis, S.B., et al, Mol. Cell. Biol. 5:1111-21 (1985); Koutz, P.J, et al, 
Yeast 5:167-77 (1989); Tschopp, J.F., et al, Nucl. Acids Res. 15:3859-76 (1987). 
Thus, a heterologous coding sequence, such as, for example, a polynucleotide of the 
present invention, under the transcriptional regulation of all or part of the A 0X1 
regulatory sequence is expressed at exceptionally high levels in Pichia yeast grown in 
the presence of methanol. 

In one example, the plasmid vector pPIC9K is used to express DNA encoding 
a polypeptide of the invention, as set forth herein, in a Pichea yeast system essentially 
as described in "Pichia Protocols: Methods in Molecular Biology," D.R. Higgins and 
J. Cregg, eds. The Humana Press, Totowa, NJ, 1998. This expression vector allows 
expression and secretion of a protein of the invention by virtue of the strong AOX1 
promoter linked to the Pichia pastoris alkaline phosphatase (PHO) secretory signal 
peptide (i.e., leader) located upstream of a multiple cloning site. 
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Many other yeast vectors could be used in place of pPIC9K, such as, pYES2, 
pYDl, pTEFl/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalpha, pPIC9, pPIC3.5, 
pHIL-D2, pHIL-Sl, pPIC3.5K, and PA0815, as one skilled in the art would readily 
appreciate, as long as the proposed expression construct provides appropriately 
5 located signals for transcription, translation, secretion (if desired), and the like, 
including an in-frame AUG as required. 

In another embodiment, high-level expression of a heterologous coding 
sequence, such as, for example, a polynucleotide of the present invention, may be 
achieved by cloning the heterologous polynucleotide of the invention into an 
1 0 expression vector such as, for example, pGAPZ or pGAPZalpha, and growing the 
yeast culture in the absence of methanol. 

In addition to encompassing host cells containing the vector constructs 
discussed herein, the invention also encompasses primary, secondary, and 
immortalized host cells of vertebrate origin, particularly mammalian origin, that have 
15 been engineered to delete or replace endogenous genetic material (e.g., coding 
sequence), and/or to include genetic material (e.g., heterologous polynucleotide 
sequences) that is operably associated with the polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, 
techniques known in the art may be used to operably associate heterologous control 
20 regions (e.g., promoter and/or enhancer) and endogenous polynucleotide sequences 
via homologous recombination, resulting in the formation of a new transcription unit 
(see, e.g., U.S. Patent No. 5,641,670, issued June 24, 1997; U.S. Patent No. 
5,733,761, issued March 31, 1998; International Publication No. WO 96/29411, 
published September 26, 1996; International Publication No. WO 94/12650, 
25 published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 
(1989); and Zijlstra et al., Nature 342:435-438 (1989), the disclosures of each of 
which are incorporated by reference in their entireties). 

In addition, polypeptides of the invention can be chemically synthesized using 
techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and 
30 Molecular Principles, W.H. Freeman & Co., N.Y., and Hunkapiller et al., Nature, 
310:105-111 (1984)). For example, a polypeptide corresponding to a fragment of a 
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polypeptide sequence of the invention can be synthesized by use of a peptide 
synthesizer. Furthermore, if desired, nonclassical amino acids or chemical amino acid 
analogs can be introduced as a substitution or addition into the polypeptide sequence. 
Non-classical amino acids include, but are not limited to, to the D-isomers of the 
5 common amino acids, 2,4-diaminobutyric acid, a-amino isobutyric acid, 4- 
aminobutyric acid, Abu, 2-amino butyric acid, g-Abu, e-Ahx, 6-amino hexanoic acid, 
Aib, 2-amino isobutyric acid, 3 -amino propionic acid, ornithine, norleucine, 
norvaline, hydroxyproline, sarcosine, citrulline, homocitrulline, cysteic acid, t- 
butylglycine, t-butylalanine, phenylglycine, cyclohexylalanine, b-alanine, fluoro- 
0 amino acids, designer amino acids such as b-methyl amino acids, Ca-methyl amino 
acids, Na-methyl amino acids, and amino acid analogs in general. Furthermore, the 
amino acid can be D (dextrorotary) or L (levorotary). 

The invention encompasses polypeptides which are differentially modified 
during or after translation, e.g., by glycosylation, acetylation, phosphorylation, 
5 amidation, derivatization by known protecting/blocking groups, proteolytic cleavage, 
linkage to an antibody molecule or other cellular ligand, etc. Any of numerous 
chemical modifications may be carried out by known techniques, including but not 
limited, to specific chemical cleavage by cyanogen bromide, trypsin, chymotrypsin, 
papain, V8 protease, NaBH 4 ; acetylation, formylation, oxidation, reduction; metabolic 
20 synthesis in the presence of tunicamycin; etc. 

Additional post-translational modifications encompassed by the invention 
include, for example, e.g., N-linked or O-linked carbohydrate chains, processing of 
N-terminal or C-terminal ends), attachment of chemical moieties to the amino acid 
backbone, chemical modifications of N-linked or O-linked carbohydrate chains, and 
25 addition or deletion of an N-terminal methionine residue as a result of procaryotic 

host cell expression. The polypeptides may also be modified with a detectable label, 
such as an enzymatic, fluorescent, isotopic or affinity label to allow for detection and 
isolation of the protein. 

Also provided by the invention are chemically modified derivatives of the 
30 polypeptides of the invention which may provide additional advantages such as 

increased solubility, stability and circulating time of the polypeptide, or decreased 
immunogenicity (see U.S. Patent NO: 4,179,337). The chemical moieties for 
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derivitization may be selected from water soluble polymers such as polyethylene 
glycol, ethylene glycol/propylene glycol copolymers, carboxymethylcellulose, 
dextran, polyvinyl alcohol and the like. The polypeptides may be modified at random 
positions within the molecule, or at predetermined positions within the molecule and 
5 may include one, two, three or more attached chemical moieties. 

The polymer may be of any molecular weight, and may be branched or 
unbranched. For polyethylene glycol, the preferred molecular weight is between 
about 1 kDa and about 100 kDa (the term "about" indicating that in preparations of 
polyethylene glycol, some molecules will weigh more, some less, than the stated 

10 molecular weight) for ease in handling and manufacturing. Other sizes may be used, 
depending on the desired therapeutic profile (e.g., the duration of sustained release 
desired, the effects, if any on biological activity, the ease in handling, the degree or 
lack of antigenicity and other known effects of the polyethylene glycol to a 
therapeutic protein or analog). For example, the polyethylene glycol may have an 

15 average molecular weight of about 200, 500, 1000, 1500, 2000, 2500, 3000, 3500, 
4000, 4500, 5000, 5500, 6000, 6500, 7000, 7500, 8000, 8500, 9000, 9500, 10,000, 
10,500, 11,000, 11,500, 12,000, 12,500, 13,000, 13,500, 14,000, 14,500, 15,000, 
15,500, 16,000, 16,500, 17,000, 17,500, 18,000, 18,500, 19,000, 19,500, 20,000, 
25,000, 30,000, 35,000, 40,000, 50,000, 55,000, 60,000, 65,000, 70,000, 75,000, 

20 80,000, 85,000, 90,000, 95,000, or 100,000 kDa. 

As noted above, the polyethylene glycol may have a branched structure. 
Branched polyethylene glycols are described, for example, in U.S. Patent No. 
5,643,575; Morpurgo et al, Appl Biochem. Biotechnol. 56:59-12 (1996); Vorobjev et 
al, Nucleosides Nucleotides 75:2745-2750 (1999); and Caliceti et al, Bioconjug. 

25 Chem. 70:638-646 (1999), the disclosures of each of which are incorporated herein by 
reference. 

The polyethylene glycol molecules (or other chemical moieties) should be 
attached to the protein with consideration of effects on functional or antigenic 
domains of the protein. There are a number of attachment methods available to those 
30 skilled in the art, e.g., EP 0 401 384, herein incorporated by reference (coupling PEG 
to G-CSF), see also Malik et al., Exp. Hematol. 20:1028-1035 (1992) (reporting 
pegylation of GM-CSF using tresyl chloride). For example, polyethylene glycol may 
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be covalently bound through amino acid residues via a reactive group, such as, a free 
amino or carboxyl group. Reactive groups are those to which an activated 
polyethylene glycol molecule may be bound. The amino acid residues having a free 
amino group may include lysine residues and the N-terminal amino acid residues; 
those having a free carboxyl group may include aspartic acid residues glutamic acid 
residues and the C-terminal amino acid residue. Sulfhydryl groups may also be used 
as a reactive group for attaching the polyethylene glycol molecules. Preferred for 
therapeutic purposes is attachment at an amino group, such as attachment at the 
N-terminus or lysine group. 

As suggested above, polyethylene glycol may be attached to proteins via 
linkage to any of a number of amino acid residues. For example, polyethylene glycol 
can be linked to a proteins via covalent bonds to lysine, histidine, aspartic acid, 
glutamic acid, or cysteine residues. One or more reaction chemistries may be 
employed to attach polyethylene glycol to specific amino acid residues (e.g., lysine, 
histidine, aspartic acid, glutamic acid, or cysteine) of the protein or to more than one 
type of amino acid residue (e.g., lysine, histidine, aspartic acid, glutamic acid, 
cysteine and combinations thereof) of the protein. 

One may specifically desire proteins chemically modified at the N-terminus. 
Using polyethylene glycol as an illustration of the present composition, one may 
select from a variety of polyethylene glycol molecules (by molecular weight, 
branching, etc.), the proportion of polyethylene glycol molecules to protein 
(polypeptide) molecules in the reaction mix, the type of pegylation reaction to be 
performed, and the method of obtaining the selected N-terminally pegylated protein. 
The method of obtaining the N-terminally pegylated preparation (i.e., separating this 
moiety from other monopegylated moieties if necessary) may be by purification of the 
N-terminally pegylated material from a population of pegylated protein molecules. 
Selective proteins chemically modified at the N-terminus modification may be 
accomplished by reductive alkylation which exploits differential reactivity of different 
types of primary amino groups (lysine versus the N-terminal) available for 
derivatization in a particular protein. Under the appropriate reaction conditions, 
substantially selective derivatization of the protein at the N-terminus with a carbonyl 
group containing polymer is achieved. 



156 



As indicated above, pegylation of the proteins of the invention may be 
accomplished by any number of means. For example, polyethylene glycol may be 
attached to the protein either directly or by an intervening linker. Linkerless systems 
for attaching polyethylene glycol to proteins are described in Delgado etal., Crit. Rev. 
5 Thera. Drug Carrier Sys. 9:249-304 (1992); Francis et al, Intern. J. of Hematol. 

65:1-18 (1998); U.S. Patent No. 4,002,531; U.S. Patent No. 5,349,052; WO 95/06058; 
and WO 98/32466, the disclosures of each of which are incorporated herein by 
reference. 

One system for attaching polyethylene glycol directly to amino acid residues 

10 of proteins without an intervening linker employs tresylated MPEG, which is 

produced by the modification of monmethoxy polyethylene glycol (MPEG) using 
tresylchloride (CISO2CH2CF3). Upon reaction of protein with tresylated MPEG, 
polyethylene glycol is directly attached to amine groups of the protein. Thus, the 
invention includes protein-polyethylene glycol conjugates produced by reacting 

1 5 proteins of the invention with a polyethylene glycol molecule having a 
2,2,2-trifluoreothane sulphonyl group. 

Polyethylene glycol can also be attached to proteins using a number of 
different intervening linkers. For example, U.S. Patent No. 5,612,460, the entire 
disclosure of which is incorporated herein by reference, discloses urethane linkers for 

20 connecting polyethylene glycol to proteins. Protein-polyethylene glycol conjugates 
wherein the polyethylene glycol is attached to the protein by a linker can also be 
produced by reaction of proteins with compounds such as MPEG- 
succinimidylsuccinate, MPEG activated with l,l'-carbonyldiimidazole, MPEG- 
2,4,5-trichloropenylcarbonate, MPEG-p-nitrophenolcarbonate, and various MPEG- 

25 succinate derivatives. A number additional polyethylene glycol derivatives and 
reaction chemistries for attaching polyethylene glycol to proteins are described in 
WO 98/32466, the entire disclosure of which is incorporated herein by reference. 
Pegylated protein products produced using the reaction chemistries set out herein are 
included within the scope of the invention. 

30 The number of polyethylene glycol moieties attached to each protein of the 

invention (i.e., the degree of substitution) may also vary. For example, the pegylated 
proteins of the invention may be linked, on average, to 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 
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15, 17, 20, or more polyethylene glycol molecules. Similarly, the average degree of 
substitution within ranges such as 1-3, 2-4, 3-5, 4-6, 5-7, 6-8, 7-9, 8-10, 9-11, 10-12, 
11-13, 12-14, 13-15, 14-16, 15-17, 16-18, 17-19, or 18-20 polyethylene glycol 
moieties per protein molecule. Methods for determining the degree of substitution are 
5 discussed, for example, in Delgado et al, Crit. Rev. Thera. Drug Carrier Sys. 9:249- 
304(1992). 

The polypeptides of the invention may be in monomers or multimers (i.e., 
dimers, trimers, tetramers and higher multimers). Accordingly, the present invention 
relates to monomers and multimers of the polypeptides of the invention, their 

10 preparation, and compositions (preferably, Therapeutics) containing them. In specific 
embodiments, the polypeptides of the invention are monomers, dimers, trimers or 
tetramers. In additional embodiments, the multimers of the invention are at least 
dimers, at least trimers, or at least tetramers. 

Multimers encompassed by the invention may be homomers or heteromers. 

15 As used herein, the term homomer, refers to a multimer containing only polypeptides 
corresponding to the amino acid sequence of SEQ ID NO: Y or encoded by the cDNA 
contained in a deposited clone (including fragments, variants, splice variants, and 
fusion proteins, corresponding to these polypeptides as described herein). These 
homomers may contain polypeptides having identical or different amino acid 

20 sequences. In a specific embodiment, a homomer of the invention is a multimer 
containing only polypeptides having an identical amino acid sequence. In another 
specific embodiment, a homomer of the invention is a multimer containing 
polypeptides having different amino acid sequences. In specific embodiments, the 
multimer of the invention is a homodimer (e.g., containing polypeptides having 

25 identical or different amino acid sequences) or a homotrimer (e.g. , containing 

polypeptides having identical and/or different amino acid sequences). In additional 
embodiments, the homomeric multimer of the invention is at least a homodimer, at 
least a homotrimer, or at least a homotetramer. 

As used herein, the term heteromer refers to a multimer containing one or 

30 more heterologous polypeptides (i.e. , polypeptides of different proteins) in addition to 
the polypeptides of the invention. In a specific embodiment, the multimer of the 
invention is a heterodimer, a heterotrimer, or a heterotetramer. In additional 
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embodiments, the heteromeric multimer of the invention is at least a heterodimer, at 
least a heterotrimer, or at least a heterotetramer. 

Multimers of the invention maybe the result of hydrophobic, hydrophilic, 
ionic and/or covalent associations and/or may be indirectly linked, by for example, 
liposome formation. Thus, in one embodiment, multimers of the invention, such as, 
for example, homodimers or homotrimers, are formed when polypeptides of the 
invention contact one another in solution. In another embodiment, heteromultimers of 
the invention, such as, for example, heterotrimers or heterotetramers, are formed 
when polypeptides of the invention contact antibodies to the polypeptides of the 
invention (including antibodies to the heterologous polypeptide sequence in a fusion 
protein of the invention) in solution. In other embodiments, multimers of the 
invention are formed by covalent associations with and/or between the polypeptides 
of the invention. Such covalent associations may involve one or more amino acid 
residues contained in the polypeptide sequence ( e.g., that recited in the sequence 
listing, or contained in the polypeptide encoded by a deposited clone). In one 
instance, the covalent associations are cross-linking between cysteine residues located 
within the polypeptide sequences which interact in the native (i.e., naturally 
occurring) polypeptide. In another instance, the covalent associations are the 
consequence of chemical or recombinant manipulation. Alternatively, such covalent 
associations may involve one or more amino acid residues contained in the 
heterologous polypeptide sequence in a fusion protein of the invention. 

In one example, covalent associations are between the heterologous sequence 
contained in a fusion protein of the invention (see, e.g., US Patent Number 
5,478,925). In a specific example, the covalent associations are between the 
heterologous sequence contained in an Fc fusion protein of the invention (as 
described herein). In another specific example, covalent associations of fusion 
proteins of the invention are between heterologous polypeptide sequence from 
another protein that is capable of forming covalently associated multimers, such as for 
example, oseteoprotegerin (see, e.g., International Publication NO: WO 98/49305, the 
contents of which are herein incorporated by reference in its entirety). In another 
embodiment, two or more polypeptides of the invention are joined through peptide 
linkers. Examples include those peptide linkers described in U.S. Pat. No. 5,073,627 
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(hereby incorporated by reference). Proteins comprising multiple polypeptides of the 
invention separated by peptide linkers may be produced using conventional 
recombinant DNA technology. 

Another method for preparing multimer polypeptides of the invention involves 
5 use of polypeptides of the invention fused to a leucine zipper or isoleucine zipper 

polypeptide sequence. Leucine zipper and isoleucine zipper domains are polypeptides 
that promote multimerization of the proteins in which they are found. Leucine 
zippers were originally identified in several DNA-binding proteins (Landschulz et al., 
Science 240:1759, (1988)), and have since been found in a variety of different 

10 proteins. Among the known leucine zippers are naturally occurring peptides and 
derivatives thereof that dimerize or trimerize. Examples of leucine zipper domains 
suitable for producing soluble multimeric proteins of the invention are those described 
in PCT application WO 94/1 0308, hereby incorporated by reference. Recombinant 
fusion proteins comprising a polypeptide of the invention fused to a polypeptide 

15 sequence that dimerizes or trimerizes in solution are expressed in suitable host cells, 
and the resulting soluble multimeric fusion protein is recovered from the culture 
supernatant using techniques known in the art. 

Trimeric polypeptides of the invention may offer the advantage of enhanced 
biological activity. Preferred leucine zipper moieties and isoleucine moieties are 

20 those that preferentially form trimers. One example is a leucine zipper derived from 
lung surfactant protein D (SPD), as described in Hoppe et al. (FEBS Letters 344:191, 
(1994)) and in U.S. patent application Ser. No. 08/446,922, hereby incorporated by 
reference. Other peptides derived from naturally occurring trimeric proteins may be 
employed in preparing trimeric polypeptides of the invention. 

25 In another example, proteins of the invention are associated by interactions 

between Flag® polypeptide sequence contained in fusion proteins of the invention 
containing Flag® polypeptide seuqence. In a further embodiment, associations 
proteins of the invention are associated by interactions between heterologous 
polypeptide sequence contained in Flag® fusion proteins of the invention and anti- 

30 Flag® antibody. 

The multimers of the invention may be generated using chemical techniques 
known in the art. For example, polypeptides desired to be contained in the multimers 
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of the invention may be chemically cross-linked using linker molecules and linker 
molecule length optimization techniques known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). 
Additionally, multimers of the invention may be generated using techniques known in 
the art to form one or more inter-molecule cross-links between the cysteine residues 
located within the sequence of the polypeptides desired to be contained in the 
multimer (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). Further, polypeptides of the invention may be routinely 
modified by the addition of cysteine or biotin to the C terminus or N-terminus of the 
polypeptide and techniques known in the art may be applied to generate multimers 
containing one or more of these modified polypeptides (see, e.g., US Patent Number 
5,478,925, which is herein incorporated by reference in its entirety). Additionally, 
techniques known in the art may be applied to generate liposomes containing the 
polypeptide components desired to be contained in the multimer of the invention (see, 
e.g., US Patent Number 5,478,925, which is herein incorporated by reference in its 
entirety). 

Alternatively, multimers of the invention may be generated using genetic 
engineering techniques known in the art. In one embodiment, polypeptides contained 
in multimers of the invention are produced recombinantly using fusion protein 
technology described herein or otherwise known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). In a 
specific embodiment, polynucleotides coding for a homodimer of the invention are 
generated by ligating a polynucleotide sequence encoding a polypeptide of the 
invention to a sequence encoding a linker polypeptide and then further to a synthetic 
polynucleotide encoding the translated product of the polypeptide in the reverse 
orientation from the original C-terminus to the N-terminus (lacking the leader 
sequence) (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). In another embodiment, recombinant techniques described 
herein or otherwise known in the art are applied to generate recombinant polypeptides 
of the invention which contain a transmembrane domain (or hyrophobic or signal 
peptide) and which can be incorporated by membrane reconstitution techniques into 
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liposomes (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). 

Uses of the Polynucleotides 

5 Each of the polynucleotides identified herein can be used in numerous ways as 

reagents. The following description should be considered exemplary and utilizes 

known techniques. 

The polynucleotides of the present invention are useful for chromosome 

identification. There exists an ongoing need to identify new chromosome markers, 
1 0 since few chromosome marking reagents, based on actual sequence data (repeat 

polymorphisms), are presently available. Each polynucleotide of the present 

invention can be used as a chromosome marker. 

Briefly, sequences can be mapped to chromosomes by preparing PCR primers 

(preferably 15-25 bp) from the sequences shown in SEQ ID NO:X. Primers can be 
15 selected using computer analysis so that primers do not span more than one predicted 

exon in the genomic DNA. These primers are then used for PCR screening of 

somatic cell hybrids containing individual human chromosomes. Only those hybrids 

containing the human gene corresponding to the SEQ ID NO.X will yield an 

amplified fragment. 

20 Similarly, somatic hybrids provide a rapid method of PCR mapping the 

polynucleotides to particular chromosomes. Three or more clones can be assigned per 
day using a single thermal cycler. Moreover, sublocalization of the polynucleotides 
can be achieved with panels of specific chromosome fragments. Other gene mapping 
strategies that can be used include in situ hybridization, prescreening with labeled 

25 flow-sorted chromosomes, preselection by hybridization to construct chromosome 
specific-cDNA libraries and computer mapping techniques (See, e.g., Shuler, Trends 
Biotechnol 16:456-459 (1998) which is hereby incorporated by reference in its 
entirety).. 

Precise chromosomal location of the polynucleotides can also be achieved 
30 using fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread. 
This technique uses polynucleotides as short as 500 or 600 bases; however, 
polynucleotides 2,000-4,000 bp are preferred. For a review of this technique, see 
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Verma et al., "Human Chromosomes: a Manual of Basic Techniques," Pergamon 
Press, New York (1988). 

For chromosome mapping, the polynucleotides can be used individually (to 
mark a single chromosome or a single site on that chromosome) or in panels (for 
5 marking multiple sites and/or multiple chromosomes). 

The polynucleotides of the present invention would likewise be useful for 
radiation hybrid mapping, HAPPY mapping, and long range restriction mapping. For 
a review of these techniques and others known in the art, see, e.g., Dear, "Genome 
Mapping: A Practical Approach," IRL Press at Oxford University Press, London 

10 (1997); Aydin, J. Mol. Med. 77:691-694 (1999); Hacia et al, Mol. Psychiatry 3:483- 
492 (1998); Herrick et al., Chromosome Res. 7:409-423 (1999); Hamilton et al., 
Methods Cell Biol. 62:265-280 (2000); and/or Ott, J. Hered. 90:68-70 (1999) each of 
which is hereby incorporated by reference in its entirety. 

Once a polynucleotide has been mapped to a precise chromosomal location, 

15 the physical position of the polynucleotide can be used in linkage analysis. Linkage 
analysis establishes coinheritance between a chromosomal location and presentation 
of a particular disease. (Disease mapping data are found, for example, in V. 
McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins 
University Welch Medical Library) .) Assuming 1 megabase mapping resolution and 

20 one gene per 20 kb, a cDNA precisely localized to a chromosomal region associated 
with the disease could be one of 50-500 potential causative genes. 

Thus, once coinheritance is established, differences in the polynucleotide and 
the corresponding gene between affected and unaffected individuals can be examined. 
First, visible structural alterations in the chromosomes, such as deletions or 

25 translocations, are examined in chromosome spreads or by PCR. If no structural 

alterations exist, the presence of point mutations are ascertained. Mutations observed 
in some or all affected individuals, but not in normal individuals, indicates that the 
mutation may cause the disease. However, complete sequencing of the polypeptide 
and the corresponding gene from several normal individuals is required to distinguish 

30 the mutation from a polymorphism. If a new polymorphism is identified, this 
polymorphic polypeptide can be used for further linkage analysis. 
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Furthermore, increased or decreased expression of the gene in affected 
individuals as compared to unaffected individuals can be assessed using 
polynucleotides of the present invention. Any of these alterations (altered expression, 
chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic 
5 marker. 

Thus, the invention also provides a diagnostic method useful during diagnosis 
of a disorder, involving measuring the expression level of polynucleotides of the 
present invention in cells or body fluid from an individual and comparing the 
measured gene expression level with a standard level of polynucleotide expression 

10 level, whereby an increase or decrease in the gene expression level compared to the 
standard is indicative of a disorder. 

In still another embodiment, the invention includes a kit for analyzing samples 
for the presence of proliferative and/or cancerous polynucleotides derived from a test 
subject. In a general embodiment, the kit includes at least one polynucleotide probe 

15 containing a nucleotide sequence that will specifically hybridize with a 
polynucleotide of the present invention and a suitable container. In a specific 
embodiment, the kit includes two polynucleotide probes defining an internal region of 
the polynucleotide of the present invention, where each probe has one strand 
containing a 3 1 'mer-end internal to the region. In a further embodiment, the probes 

20 may be useful as primers for polymerase chain reaction amplification. 

Where a diagnosis of a disorder, has already been made according to 
conventional methods, the present invention is useful as a prognostic indicator, 
whereby patients exhibiting enhanced or depressed polynucleotide of the present 
invention expression will experience a worse clinical outcome relative to patients 

25 expressing the gene at a level nearer the standard level. 

By "measuring the expression level of polynucleotide of the present 
invention" is intended qualitatively or quantitatively measuring or estimating the level 
of the polypeptide of the present invention or the level of the mRNA encoding the 
polypeptide in a first biological sample either directly (e.g., by determining or 

30 estimating absolute protein level or mRNA level) or relatively (e.g., by comparing to 
the polypeptide level or mRNA level in a second biological sample). Preferably, the 
polypeptide level or mRNA level in the first biological sample is measured or 
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estimated and compared to a standard polypeptide level or mRNA level, the standard 
being taken from a second biological sample obtained from an individual not having 
the disorder or being determined by averaging levels from a population of individuals 
not having a disorder. As will be appreciated in the art, once a standard polypeptide 
5 level or mRNA level is known, it can be used repeatedly as a standard for 
comparison. 

By "biological sample" is intended any biological sample obtained from an 
individual, body fluid, cell line, tissue culture, or other source which contains the 
polypeptide of the present invention or mRNA. As indicated, biological samples 

10 include body fluids (such as semen, lymph, sera, plasma, urine, synovial fluid and 
spinal fluid) which contain the polypeptide of the present invention, and other tissue 
sources found to express the polypeptide of the present invention. Methods for 
obtaining tissue biopsies and body fluids from mammals are well known in the art. 
Where the biological sample is to include mRNA, a tissue biopsy is the preferred 

15 source. 

The method(s) provided above may preferrably be applied in a diagnostic 
method and/or kits in which polynucleotides and/or polypeptides are attached to a 
solid support. In one exemplary method, the support may be a "gene chip" or a 
"biological chip" as described in US Patents 5,837,832, 5,874,219, and 5,856,174. 

20 Further, such a gene chip with polynucleotides of the present invention attached may 
be used to identify polymorphisms between the polynucleotide sequences, with 
polynucleotides isolated from a test subject. The knowledge of such polymorphisms 
(i.e. their location, as well as, their existence) would be beneficial in identifying 
disease loci for many disorders, including cancerous diseases and conditions. Such a 

25 method is described in US Patents 5,858,659 and 5,856,1 04. The US Patents 
referenced supra are hereby incorporated by reference in their entirety herein. 

The present invention encompasses polynucleotides of the present invention 
that are chemically synthesized, or reproduced as peptide nucleic acids (PNA), or 
according to other methods known in the art. The use of PNAs would serve as the 

30 preferred form if the polynucleotides are incorporated onto a solid support, or gene 
chip. For the purposes of the present invention, a peptide nucleic acid (PNA) is a 
polyamide type of DNA analog and the monomelic units for adenine, guanine, 
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thymine and cytosine are available commercially (Perceptive Biosystems). Certain 
components of DNA, such as phosphorus, phosphorus oxides, or deoxyribose 
derivatives, are not present in PNAs. As disclosed by P. E. Nielsen, M. Egholm, R. H. 
Berg and O. Buchardt, Science 254, 1497 (1991); and M. Egholm, 0. Buchardt, 
5 L.Christensen, C. Behrens, S. M. Freier, D. A. Driver, R. H. Berg, S. K. Kim, B. 
Norden, and P. E. Nielsen, Nature 365, 666 (1993), PNAs bind specifically and 
tightly to complementary DNA strands and are not degraded by nucleases. In fact, 
PNA binds more strongly to DNA than DNA itself does. This is probably because 
there is no electrostatic repulsion between the two strands, and also the polyamide 

10 backbone is more flexible. Because of this, PNA/DNA duplexes bind under a wider 
range of stringency conditions than DNA/DNA duplexes, making it easier to perform 
multiplex hybridization. Smaller probes can be used than with DNA due to the strong 
binding. In addition, it is more likely that single base mismatches can be determined 
with PNA/DNA hybridization because a single mismatch in a PNA/DNA 15-mer 

15 lowers the melting point (T.sub.m) by 8°-20° C, vs. 4°-16° C for the DNA/DNA 15- 
mer duplex. Also, the absence of charge groups in PNA means that hybridization can 
be done at low ionic strengths and reduce possible interference by salt during the 
analysis. 

The present invention is useful for detecting cancer in mammals. In particular 
20 the invention is useful during diagnosis of pathological cell proliferative neoplasias 
which include, but are not limited to: acute myelogenous leukemias including acute 
monocytic leukemia, acute myeloblasts leukemia, acute promyelocytic leukemia, 
acute myelomonocytic leukemia, acute erythroleukemia, acute megakaryocytic 
leukemia, and acute undifferentiated leukemia, etc.; and chronic myelogenous 
25 leukemias including chronic myelomonocytic leukemia, chronic granulocytic 
leukemia, etc. Preferred mammals include monkeys, apes, cats, dogs, cows, pigs, 
horses, rabbits and humans. Particularly preferred are humans. 

Pathological cell proliferative diseases, disorders, and/or conditions are often 
associated with inappropriate activation of proto-oncogenes. (Gelmann, E. P. et al., 
30 "The Etiology of Acute Leukemia: Molecular Genetics and Viral Oncology," in 
Neoplastic Diseases of the Blood, Vol 1., Wiernik, P. H. et al. eds., 161-182 (1985)). 
Neoplasias are now believed to result from the qualitative alteration of a normal 
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cellular gene product, or from the quantitative modification of gene expression by 
insertion into the chromosome of a viral sequence, by chromosomal translocation of a 
gene to a more actively transcribed region, or by some other mechanism. (Gelmann 
et al., supra) It is likely that mutated or altered expression of specific genes is 
5 involved in the pathogenesis of some leukemias, among other tissues and cell types. 
(Gelmann et al., supra) Indeed, the human counterparts of the oncogenes involved in 
some animal neoplasias have been amplified or translocated in some cases of human 
leukemia and carcinoma. (Gelmann et al., supra) 

For example, c-myc expression is highly amplified in the non-lymphocytic leukemia 

10 cell line HL-60. When HL-60 cells are chemically induced to stop proliferation, the 
level of c-myc is found to be downregulated. (International Publication Number WO 
91/15580) However, it has been shown that exposure of HL-60 cells to a DNA 
construct that is complementary to the 5' end of c-myc or c-myb blocks translation of 
the corresponding mRNAs which downregulates expression of the c-myc or c-myb 

15 proteins and causes arrest of cell proliferation and differentiation of the treated cells. 
(International Publication Number WO 91/15580; Wickstrom et al, Proc. Natl. Acad. 
Sci. 85:1028 (1988); Anfossi et al, Proc. Natl. Acad. Sci. 86:3379 (1989)). However, 
the skilled artisan would appreciate the present invention's usefulness would not be 
limited to treatment of proliferative diseases, disorders, and/or conditions of 

20 hematopoietic cells and tissues, in light of the numerous cells and cell types of 
varying origins which are known to exhibit proliferative phenotypes. 

In addition to the foregoing, a polynucleotide can be used to control gene 
expression through triple helix formation or antisense DNA or RNA. Antisense 
techniques are discussed, for example, in Okano, J. Neurochem. 56: 560 (1991); 

25 "Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRCPress, Boca 
Raton, FL (1988). Triple helix formation is discussed in, for instance Lee et al., 
Nucleic Acids Research 6: 3073 (1979); Cooney et al., Science 241: 456 (1988); and 
Dervan et al., Science 251: 1360 (1991). Both methods rely on binding of the 
polynucleotide to a complementary DNA or RNA. For these techniques, preferred 

30 polynucleotides are usually oligonucleotides 20 to 40 bases in length and 

complementary to either the region of the gene involved in transcription (triple helix - 
see Lee et al, Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 
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(1988); and Dervan et al., Science 251:1360 (1991) ) or to the mRNA itself (antisense 
- Okano, J. Neurochem. 56:560 (1991); Oligodeoxy-nucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988).) Triple helix 
formation optimally results in a shut-off of RNA transcription from DNA, while 
antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques are effective in model systems, and the information 
disclosed herein can be used to design antisense or triple helix polynucleotides in an 
effort to treat or prevent disease. 

Polynucleotides of the present invention are also useful in gene therapy. One 
goal of gene therapy is to insert a normal gene into an organism having a defective 
gene, in an effort to correct the genetic defect. The polynucleotides disclosed in the 
present invention offer a means of targeting such genetic defects in a highly accurate 
manner. Another goal is to insert a new gene that was not present in the host genome, 
thereby producing a new trait in the host cell. 

The polynucleotides are also useful for identifying individuals from minute 
biological samples. The United States military, for example, is considering the use of 
restriction fragment length polymorphism (RFLP) for identification of its personnel. 
In this technique, an individual's genomic DNA is digested with one or more 
restriction enzymes, and probed on a Southern blot to yield unique bands for 
identifying personnel. This method does not suffer from the current limitations of 
"Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The polynucleotides of the present invention can be used as additional DNA 
markers for RFLP. 

The polynucleotides of the present invention can also be used as an alternative 
to RFLP, by determining the actual base-by-base DNA sequence of selected portions 
of an individual's genome. These sequences can be used to prepare PCR primers for 
amplifying and isolating such selected DNA, which can then be sequenced. Using 
this technique, individuals can be identified because each individual will have a 
unique set of DNA sequences. Once an unique ID database is established for an 
individual, positive identification of that individual, living or dead, can be made from 
extremely small tissue samples. 
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Forensic biology also benefits from using DNA-based identification 
techniques as disclosed herein. DNA sequences taken from very small biological 
samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, 
synovial fluid, amniotic fluid, breast milk, lymph, pulmonary sputum or 
5 surfactant,urine, fecal matter, etc., can be amplified using PCR. In one prior art 
technique, gene sequences amplified from polymorphic loci, such as DQa class II 
HLA gene, are used in forensic biology to identify individuals. (Erlich, H., PCR 
Technology, Freeman and Co. (1992).) Once these specific polymorphic loci are 
amplified, they are digested with one or more restriction enzymes, yielding an 

10 identifying set of bands on a Southern blot probed with. DNA corresponding to the 
DQa class II HLA gene. Similarly, polynucleotides of the present invention can be 
used as polymorphic markers for forensic purposes. 

There is also a need for reagents capable of identifying the source of a 
particular tissue. Such need arises, for example, in forensics when presented with 

15 tissue of unknown origin. Appropriate reagents can comprise, for example, DNA 
probes or primers specific to particular tissue prepared from the sequences of the 
present invention. Panels of such reagents can identify tissue by species and/or by 
organ type. In a similar fashion, these reagents can be used to screen tissue cultures 
for contamination. 

20 In the very least, the polynucleotides of the present invention can be used as 

molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
specific mRNA in a particular cell type, as a probe to "subtract-out" known sequences 
in the process of discovering novel polynucleotides, for selecting and making 
oligomers for attachment to a "gene chip" or other support, to raise anti-DNA 

25 antibodies using DNA immunization techniques, and as an antigen to elicit an 
immune response. 

Uses of the Polypeptides 

Each of the polypeptides identified herein can be used in numerous ways. The 
30 following description should be considered exemplary and utilizes known techniques. 

A polypeptide of the present invention can be used to assay protein levels in a 
biological sample using antibody-based techniques. For example, protein expression 
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in tissues can be studied with classical immunohistological methods. (Jalkanen, M., 
et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, M., et ah, J. Cell . Biol. 105:3087- 
3096 (1987).) Other antibody-based methods useful for detecting protein gene 
expression include immunoassays, such as the enzyme linked immunosorbent assay 
5 (ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known 
in the art and include enzyme labels, such as, glucose oxidase, and radioisotopes, such 
as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), indium (112In), and 
technetium (99mTc), and fluorescent labels, such as fluorescein and rhodamine, and 
biotin. 

10 In addition to assaying secreted protein levels in a biological sample, proteins 

can also be detected in vivo by imaging. Antibody labels or markers for in vivo 
imaging of protein include those detectable by X-radiography, NMR or ESR. For X- 
radiography, suitable labels include radioisotopes such as barium or cesium, which 
emit detectable radiation but are not overtly harmful to the subject. Suitable markers 

15 for NMR and ESR include those with a detectable characteristic spin, such as 

deuterium, which may be incorporated into the antibody by labeling of nutrients for 
the relevant hybridoma. 

A protein-specific antibody or antibody fragment which has been labeled with 
an appropriate detectable imaging moiety, such as a radioisotope (for example, 1311, 

20 1 12In, 99mTc), a radio-opaque substance, or a material detectable by nuclear 

magnetic resonance, is introduced (for example, parenterally, subcutaneously, or 
intraperitoneally) into the mammal. It will be understood in the art that the size of the 
subject and the imaging system used will determine the quantity of imaging moiety 
needed to produce diagnostic images. In the case of a radioisotope moiety, for a 

25 human subject, the quantity of radioactivity injected will normally range from about 5 
to 20 millicuries of 99mTc. The labeled antibody or antibody fragment will then 
preferentially accumulate at the location of cells which contain the specific protein. 
In vivo tumor imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics 
of Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 

30 The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982).) 
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Thus, the invention provides a diagnostic method of a disorder, which 
involves (a) assaying the expression of a polypeptide of the present invention in cells 
or body fluid of an individual; (b) comparing the level of gene expression with a 
standard gene expression level, whereby an increase or decrease in the assayed 
5 polypeptide gene expression level compared to the standard expression level is 
indicative of a disorder. With respect to cancer, the presence of a relatively high 
amount of transcript in biopsied tissue from an individual may indicate a 
predisposition for the development of the disease, or may provide a means for 
detecting the disease prior to the appearance of actual clinical symptoms. A more 

10 definitive diagnosis of this type may allow health professionals to employ 
preventative measures or aggressive treatment earlier thereby preventing the 
development or further progression of the cancer. 

Moreover, polypeptides of the present invention can be used to treat, prevent, 
and/or diagnose disease. For example, patients can be administered a polypeptide of 

15 the present invention in an effort to replace absent or decreased levels of the 

polypeptide (e.g., insulin), to supplement absent or decreased levels of a different 
polypeptide (e.g., hemoglobin S for hemoglobin B, SOD, catalase, DNA repair 
proteins), to inhibit the activity of a polypeptide (e.g., an oncogene or tumor 
supressor), to activate the activity of a polypeptide (e.g., by binding to a receptor), to 

20 reduce the activity of a membrane bound receptor by competing with it for free ligand 
(e.g., soluble TNF receptors used in reducing inflammation), or to bring about a 
desired response (e.g., blood vessel growth inhibition, enhancement of the immune 
response to proliferative cells or tissues). 

Similarly, antibodies directed to a polypeptide of the present invention can 

25 also be used to treat, prevent, and/or diagnose disease. For example, administration of 
an antibody directed to a polypeptide of the present invention can bind and reduce 
overproduction of the polypeptide. Similarly, administration of an antibody can 
activate the polypeptide, such as by binding to a polypeptide bound to a membrane 
(receptor). 

30 At the very least, the polypeptides of the present invention can be used as 

molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 
columns using methods well known to those of skill in the art. Polypeptides can also 
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be used to raise antibodies, which in turn are used to measure protein expression from 
a recombinant cell, as a way of assessing transformation of the host cell. Moreover, 
the polypeptides of the present invention can be used to test the following biological 
activities. 

5 

Gene Therapy Methods 

Another aspect of the present invention is to gene therapy methods for 
treatingor preventing disorders, diseases and conditions. The gene therapy methods 
relate to the introduction of nucleic acid (DNA, RNA and antisense DNA or RNA) 

10 sequences into an animal to achieve expression of a polypeptide of the present 

invention. This method requires a polynucleotide which codes for a polypeptide of the 
invention that operatively linked to a promoter and any other genetic elements 
necessary for the expression of the polypeptide by the target tissue. Such gene therapy 
and delivery techniques are known in the art, see, for example, WO90/1 1092, which 

15 is herein incorporated by reference. 

Thus, for example, cells from a patient may be engineered with a 
polynucleotide (DNA or RNA) comprising a promoter operably linked to a 
polynucleotide of the invention ex vivo, with the engineered cells then being provided 
to a patient to be treated with the polypeptide. Such methods are well-known in the 

20 art. For example, see Belldegrun et al., J. Natl. Cancer Inst., 85:207-216 (1993); 
Ferrantini et al., Cancer Research, 53:107-1 1 12 (1993); Ferrantini et al., J. 
Immunology 153: 4604-4615 (1994); Kaido, T., et al., Int. J. Cancer 60: 221-229 
(1995); Ogura et al., Cancer Research 50: 5102-5106 (1990); Santodonato, et al, 
Human Gene Therapy 7:1-10 (1996); Santodonato, et al., Gene Therapy 4:1246-1255 

25 (1997); and Zhang, et al., Cancer Gene Therapy 3: 31-38 (1996)), which are herein 
incorporated by reference. In one embodiment, the cells which are engineered are 
arterial cells. The arterial cells may be reintroduced into the patient through direct 
injection to the artery, the tissues surrounding the artery, or through catheter injection. 
As discussed in more detail below, the polynucleotide constructs can be 

30 delivered by any method that delivers injectable materials to the cells of an animal, 
such as, injection into the interstitial space of tissues (heart, muscle, skin, lung, liver, 
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and the like). The polynucleotide constructs may be delivered in a pharmaceutically 
acceptable liquid or aqueous carrier. 

In one embodiment, the polynucleotide of the invention is delivered as a naked 
polynucleotide. The term "naked" polynucleotide, DNA or RNA refers to sequences 

5 that are free from any delivery vehicle that acts to assist, promote or facilitate entry 
into the cell, including viral sequences, viral particles, liposome formulations, 
lipofectin or precipitating agents and the like. However, the polynucleotides of the 
invention can also be delivered in liposome formulations and lipofectin formulations 
and the like can be prepared by methods well known to those skilled in the art. Such 

10 methods are described, for example, in U.S. Patent Nos. 5,593,972, 5,589,466, and 
5,580,859, which are herein incorporated by reference. 

The polynucleotide vector constructs of the invention used in the gene 
therapy method are preferably constructs that will not integrate into the host genome 
nor will they contain sequences that allow for replication. Appropriate vectors 

1 5 include pWLNEO, pSV2C AT, pOG44, pXT 1 and pSG available from Stratagene; 
pSVK3, pBPV, pMSG and pSVL available from Pharmacia; and pEFl /V5, 
pcDNA3.1, and pRc/CMV2 available from Invitrogen. Other suitable vectors will be 
readily apparent to the skilled artisan. 

Any strong promoter known to those skilled in the art can be used for driving 

20 the expression of polynucleotide sequence of the invention. Suitable promoters 
include adenoviral promoters, such as the adenoviral major late promoter; or 
heterologous promoters, such as the cytomegalovirus (CMV) promoter; the 
respiratory syncytial virus (RSV) promoter; inducible promoters, such as the MMT 
promoter, the metallothionein promoter; heat shock promoters; the albumin promoter; 

25 the ApoAI promoter; human globin promoters; viral thymidine kinase promoters, 
such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs; the b-actin 
promoter; and human growth hormone promoters. The promoter also may be the 
native promoter for the polynucleotides of the invention. 

Unlike other gene therapy techniques, one major advantage of introducing 

30 naked nucleic acid sequences into target cells is the transitory nature of the 

polynucleotide synthesis in the cells. Studies have shown that non-replicating DNA 
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sequences can be introduced into cells to provide production of the desired 
polypeptide for periods of up to six months. 

The polynucleotide construct of the invention can be delivered to the interstitial 
space of tissues within the an animal, including of muscle, skin, brain, lung, liver, 

5 spleen, bone marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, 
gall bladder, stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, 
gland, and connective tissue. Interstitial space of the tissues comprises the intercellular, 
fluid, mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic 
fibers in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that 

10 same matrix within connective tissue ensheathing muscle cells or in the lacunae of 
bone. It is similarly the space occupied by the plasma of the circulation and the lymph 
fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue is 
preferred for the reasons discussed below. They may be conveniently delivered by 
injection into the tissues comprising these cells. They are preferably delivered to and 

15 expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely differentiated 
cells, such as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells 
are particularly competent in their ability to take up and express polynucleotides. 

For the nakednucleic acid sequence injection, an effective dosage amount of 

20 DNA or RNA will be in the range of from about 0.05 mg/kg body weight to about 50 
mg/kg body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 

25 can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. 

The preferred route of administration is by the parenteral route of injection 
into the interstitial space of tissues. However, other parenteral routes may also be 
used, such as, inhalation of an aerosol formulation particularly for delivery to lungs or 

30 bronchial tissues, throat or mucous membranes of the nose. In addition, naked DNA 
constructs can be delivered to arteries during angioplasty by the catheter used in the 
procedure. 
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The naked polynucleotides are delivered by any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, and so-called "gene guns". These 
delivery methods are known in the art. 
5 The constructs may also be delivered with delivery vehicles such as viral 

sequences, viral particles, liposome formulations, lipofectin, precipitating agents, etc. 
Such methods of delivery are known in the art. 

In certain embodiments, the polynucleotide constructs of the invention are 
complexed in a liposome preparation. Liposomal preparations for use in the instant 

10 invention include cationic (positively charged), anionic (negatively charged) and 

neutral preparations. However, cationic liposomes are particularly preferred because a 
tight charge complex can be formed between the cationic liposome and the 
polyanionic nucleic acid. Cationic liposomes have been shown to mediate 
intracellular delivery of plasmid DNA (Feigner et al., Proc. Natl. Acad. Sci. USA , 

15 84:7413-7416 (1987), which is herein incorporated by reference); mRNA (Malone et 
al., Proc. Natl. Acad. Sci. USA , 86:6077-6081 (1989), which is herein incorporated 
by reference); and purified transcription factors (Debs et al., J. Biol. Chem., 
265:10189- 101 92 (1 990), which is herein incorporated by reference), in functional 
form. 

20 Cationic liposomes are readily available. For example, 

N[l-2,3-dioleyloxy)propyl]-N,N,N-triethylammonium (DOTMA) liposomes are 
particularly useful and are available under the trademark Lipofectin, from GIBCO 
BRL, Grand Island, N.Y. (See, also, Feigner et al., Proc. Natl Acad. Sci. USA , 
84:7413-7416 (1987), which is herein incorporated by reference). Other commercially 

25 available liposomes include transfectace (DDAB/DOPE) and DOTAP/DOPE 
(Boehringer). 

Other cationic liposomes can be prepared from readily available materials 
using techniques well known in the art. See, e.g. PCT Publication NO: WO 90/1 1092 
(which is herein incorporated by reference) for a description of the synthesis of 
30 DOTAP (l,2-bis(oleoyloxy)-3-(trimethylammonio)propane) liposomes. Preparation 
of DOTMA liposomes is explained in the literature, see, e.g., Feigner et al., Proc. 
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Natl. Acad. Sci. USA, 84:7413-7417, which is herein incorporated by reference. 
Similar methods can be used to prepare liposomes from other cationic lipid materials. 

Similarly, anionic and neutral liposomes are readily available, such as from 
Avanti Polar Lipids (Birmingham, Ala.), or can be easily prepared using readily 
5 available materials. Such materials include phosphatidyl, choline, cholesterol, 
phosphatidyl ethanolamine, dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), dioleoylphoshatidyl ethanolamine (DOPE), 
among others. These materials can also be mixed with the DOTMA and DOTAP 
starting materials in appropriate ratios. Methods for making liposomes using these 

10 materials are well known in the art. 

For example, commercially dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine 
(DOPE) can be used in various combinations to make conventional liposomes, with or 
without the addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be 

15 prepared by drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas 
into a sonication vial. The sample is placed under a vacuum pump overnight and is 
hydrated the following day with deionized water. The sample is then sonicated for 2 
hours in a capped vial, using a Heat Systems model 350 sonicator equipped with an 
inverted cup (bath type) probe at the maximum setting while the bath is circulated at 

20 15EC. Alternatively, negatively charged vesicles can be prepared without sonication 
to produce multilamellar vesicles or by extrusion through nucleopore membranes to 
produce unilamellar vesicles of discrete size. Other methods are known and available 
to those of skill in the art. 

The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 

25 vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. 

The various liposome-nucleic acid complexes are prepared using methods well known 
in the art. See, e.g., Straubinger et al., Methods of Immunology , 101:512-527 (1983), 
which is herein incorporated by reference. For example, MLVs containing nucleic 
acid can be prepared by depositing a thin film of phospholipid on the walls of a glass 

30 tube and subsequently hydrating with a solution of the material to be encapsulated. 
SUVs are prepared by extended sonication of MLVs to produce a homogeneous 
population of unilamellar liposomes. The material to be entrapped is added to a 
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suspension of preformed MLVs and then sonicated. When using liposomes containing 
cationic lipids, the dried lipid film is resuspended in an appropriate solution such as 
sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl, sonicated, and 
then the preformed liposomes are mixed directly with the DNA. The liposome and 
5 DNA form a very stable complex due to binding of the positively charged liposomes 
to the cationic DNA. SUVs find use with small nucleic acid fragments. LUVs are 
prepared by a number of methods, well known in the art. Commonly used methods 
include Ca 2+ -EDTA chelation (Papahadjopoulos et al., Biochim. Biophys. Acta, 
394:483 (1975); Wilson et al., Cell , 17:77 (1979)); ether injection (Deamer et al., 

10 Biochim. Biophys. Acta, 443:629 (1976); Ostro et al, Biochem. Biophys. Res. 

Commun., 76:836 (1977); Fraley et al., Proc. Natl. Acad. Sci. USA, 76:3348 (1979)); 
detergent dialysis (Enoch et al., Proc. Natl. Acad. Sci. USA , 76:145 (1979)); and 
reverse-phase evaporation (REV) (Fraley et al., J. Biol. Chem., 255:10431 (1980); 
Szoka et al., Proc. Natl. Acad. Sci. USA , 75: 145 (1978); Schaefer-Ridder et al., 

1 5 Science, 2 1 5 : 1 66 ( 1 982)), which are herein incorporated by reference. 

Generally, the ratio of DNA to liposomes will be from about 10: 1 to about 
1:10. Preferably, the ration will be from about 5:1 to about 1:5. More preferably, the 
ration will be about 3:1 to about 1:3. Still more preferably, the ratio will be about 1:1. 
U.S. Patent NO: 5,676,954 (which is herein incorporated by reference) reports 

20 on the injection of genetic material, complexed with cationic liposomes carriers, into 
mice. U.S. Patent Nos. 4,897,355, 4,946,787, 5,049,386, 5,459,127, 5,589,466, 
5,693,622, 5,580,859, 5,703,055, and international publication NO: WO 94/9469 
(which are herein incorporated by reference) provide cationic lipids for use in 
transfecting DNA into cells and mammals. U.S. Patent Nos. 5,589,466, 5,693,622, 

25 5,5 80,859, 5,703,055, and international publication NO: WO 94/9469 (which are 

herein incorporated by reference) provide methods for delivering DNA-cationic lipid 
complexes to mammals. 

In certain embodiments, cells are engineered, ex vivo or in vivo, using a 
retroviral particle containing RNA which comprises a sequence encoding 

30 polypeptides of the invention. Retroviruses from which the retroviral plasmid vectors 
may be derived include, but are not limited to, Moloney Murine Leukemia Virus, 
spleen necrosis virus, Rous sarcoma Virus, Harvey Sarcoma Virus, avian leukosis 
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virus, gibbon ape leukemia virus, human immunodeficiency virus, Myeloproliferative 
Sarcoma Virus, and mammary tumor virus. 

The retroviral plasmid vector is employed to transduce packaging cell lines to 
form producer cell lines. Examples of packaging cells which may be transfected 
5 include, but are not limited to, the PE501, PA317, R-2, R-AM, PA12, T19-14X, VT- 
19-17-H2, RCRE, RCRIP, GP+E-86, GP+envAml2, and DAN cell lines as described 
in Miller, Human Gene Therapy , 1 :5-14 (1990), which is incorporated herein by 
reference in its entirety. The vector may transduce the packaging cells through any 
means known in the art. Such means include, but are not limited to, electroporation, 

10 the use of liposomes, and CaPC»4 precipitation. In one alternative, the retroviral 

plasmid vector may be encapsulated into a liposome, or coupled to a lipid, and then 
administered to a host. 

The producer cell line generates infectious retroviral vector particles which 
include polynucleotide encoding polypeptides of the invention. Such retroviral vector 

1 5 particles then may be employed, to transduce eukaryotic cells, either in vitro or in 
vivo. The transduced eukaryotic cells will express polypeptides of the invention. 

In certain other embodiments, cells are engineered, ex vivo or in vivo, with 
polynucleotides of the invention contained in an adenovirus vector. Adenovirus can 
be manipulated such that it encodes and expresses polypeptides of the invention, and 

20 at the same time is inactivated in terms of its ability to replicate in a normal lytic viral 
life cycle. Adenovirus expression is achieved without integration of the viral DNA 
into the host cell chromosome, thereby alleviating concerns about insertional 
mutagenesis. Furthermore, adenoviruses have been used as live enteric vaccines for 
many years with an excellent safety profile (Schwartzet al., Am. Rev. Respir. Dis., 

25 109:233-238 (1974)). Finally, adenovirus mediated gene transfer has been 

demonstrated in a number of instances including transfer of alpha- 1 -antitrypsin and 
CFTR to the lungs of cotton rats (Rosenfeld et al.,Science , 252:431-434 (1991); 
Rosenfeld et al. 5 Cell, 68:143-155 (1992)). Furthermore, extensive studies to attempt 
to establish adenovirus as a causative agent in human cancer were uniformly negative 

30 (Green et al. Proc. Natl. Acad. Sci. USA , 76:6606 (1 979)). 

Suitable adenoviral vectors useful in the present invention are described, for 
example, in Kozarsky and Wilson, Curr. Opin. Genet. Devel., 3:499-503 (1993); 
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Rosenfeld et al., Cell , 68:143-155 (1992); Engelhardt et al., Human Genet. Ther., 
4:759-769 (1993); Yang et al., Nature Genet., 7:362-369 (1994); Wilson et al., 
Nature , 365 :691-692 (1993); and U.S. Patent NO: 5,652,224, which are herein 
incorporated by reference. For example, the adenovirus vector Ad2 is useful and can 
5 be grown in human 293 cells. These cells contain the El region of adenovirus and 
constitutively express Ela and Elb, which complement the defective adenoviruses by 
providing the products of the genes deleted from the vector. In addition to Ad2, other 
varieties of adenovirus (e.g., Ad3, Ad5, and Ad7) are also useful in the present 
invention. 

10 Preferably, the adenoviruses used in the present invention are replication 

deficient. Replication deficient adenoviruses require the aid of a helper virus and/or 
packaging cell line to form infectious particles. The resulting virus is capable of 
infecting cells and can express a polynucleotide of interest which is operably linked to 
a promoter, but cannot replicate in most cells. Replication deficient adenoviruses 

1 5 may be deleted in one or more of all or a portion of the following genes: El a, Elb, 
E3, E4, E2a, or LI through L5. 

In certain other embodiments, the cells are engineered, ex vivo or in vivo, 
using an adeno- associated virus (AAV). AAVs are naturally occurring defective 
viruses that require helper viruses to produce infectious particles (Muzyczka, Curr. 

20 Topics in Microbiol. Immunol., 158:97 (1992)). It is also one of the few viruses that 
may integrate its DNA into non-dividing cells. Vectors containing as little as 300 base 
pairs of AAV can be packaged and can integrate, but space for exogenous DNA is 
limited to about 4.5 kb. Methods for producing and using such AAVs are known in 
the art. See, for example, U.S. Patent Nos. 5,139,941, 5,173,414, 5,354,678, 

25 5,436,146, 5,474,935, 5,478,745, and 5,589,377. 

For example, an appropriate AAV vector for use in the present invention will 
include all the sequences necessary for DNA replication, encapsidation, and host-cell 
integration. The polynucleotide construct containing polynucleotides of the invention 
is inserted into the AAV vector using standard cloning methods, such as those found 

30 in Sambrook et al., Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Press (1989). The recombinant AAV vector is then transfected into packaging cells 
which are infected with a helper virus, using any standard technique, including 
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lipofection, electroporation, calcium phosphate precipitation, etc. Appropriate helper 
viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes viruses. 
Once the packaging cells are transfected and infected, they will produce infectious 
AAV viral particles which contain the polynucleotide construct of the invention. 
5 These viral particles are then used to transduce eukaryotic cells, either ex vivo or in 
vivo. The transduced cells will contain the polynucleotide construct integrated into its 
genome, and will express the desired gene product. 

Another method of gene therapy involves operably associating heterologous 
control regions and endogenous polynucleotide sequences (e.g. encoding the 

10 polypeptide sequence of interest) via homologous recombination (see, e.g., U.S. 
Patent NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 
96/2941 1, published September 26, 1996; International Publication NO: WO 
94/12650, published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA, 
86:8932-8935 (1989); and Zijlstra et al., Nature, 342:435-438 (1989). This method 

15 involves the activation of a gene which is present in the target cells, but which is not 
normally expressed in the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made, using standard techniques known in the 
art, which contain the promoter with targeting sequences flanking the promoter. 
Suitable promoters are described herein. The targeting sequence is sufficiently 

20 complementary to an endogenous sequence to permit homologous recombination of 
the promoter-targeting sequence with the endogenous sequence. The targeting 
sequence will be sufficiently near the 5' end of the desired endogenous 
polynucleotide sequence so the promoter will be operably linked to the endogenous 
sequence upon homologous recombination. 

25 The promoter and the targeting sequences can be amplified using PCR. 

Preferably, the amplified promoter contains distinct restriction enzyme sites on the 5' 
and 3 ' ends. Preferably, the 3' end of the first targeting sequence contains the same 
restriction enzyme site as the 5 ' end of the amplified promoter and the 5 ' end of the 
second targeting sequence contains the same restriction site as the 3 ' end of the 

30 amplified promoter. The amplified promoter and targeting sequences are digested 
and ligated together. 
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The promoter-targeting sequence construct is delivered to the cells, either as 
naked polynucleotide, or in conjunction with transfection-facilitating agents, such as 
liposomes, viral sequences, viral particles, whole viruses, lipofection, precipitating 
agents, etc., described in more detail above. The P promoter-targeting sequence can 
5 be delivered by any method, included direct needle injection, intravenous injection, 
topical administration, catheter infusion, particle accelerators, etc. The methods are 
described in more detail below. 

The promoter-targeting sequence construct is taken up by cells. Homologous 
recombination between the construct and the endogenous sequence takes place, such 

10 that an endogenous sequence is placed under the control of the promoter. The 
promoter then drives the expression of the endogenous sequence. 

The polynucleotides encoding polypeptides of the present invention may be 
administered along with other polynucleotides encoding other angiongenic proteins. 
Angiogenic proteins include, but are not limited to, acidic and basic fibroblast growth 

1 5 factors, VEGF- 1 , VEGF-2 (VEGF-C), VEGF-3 (VEGF-B), epidermal growth factor 
alpha and beta, platelet-derived endothelial cell growth factor, platelet-derived growth 
factor, tumor necrosis factor alpha, hepatocyte growth factor, insulin like growth 
factor, colony stimulating factor, macrophage colony stimulating factor, 
granulocyte/macrophage colony stimulating factor, and nitric oxide synthase. 

20 Preferably, the polynucleotide encoding a polypeptide of the invention 

contains a secretory signal sequence that facilitates secretion of the protein. 
Typically, the signal sequence is positioned in the coding region of the polynucleotide 
to be expressed towards or at the 5 ' end of the coding region. The signal sequence 
may be homologous or heterologous to the polynucleotide of interest and may be 

25 homologous or heterologous to the cells to be transfected. Additionally, the signal 
sequence may be chemically synthesized using methods known in the art. 

Any mode of administration of any of the above-described polynucleotides 
constructs can be used so long as the mode results in the expression of one or more 
molecules in an amount sufficient to provide a therapeutic effect. This includes direct 

30 needle injection, systemic injection, catheter infusion, biolistic injectors, particle 

accelerators (i.e., "gene guns"), gelfoam sponge depots, other commercially available 
depot materials, osmotic pumps (e.g., Alza minipumps), oral or suppositorial solid 
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(tablet or pill) pharmaceutical formulations, and decanting or topical applications 
during surgery. For example, direct injection of naked calcium 
phosphate-precipitated plasmid into rat liver and rat spleen or a protein-coated 
plasmid into the portal vein has resulted in gene expression of the foreign gene in the 
5 rat livers. (Kaneda et al., Science, 243:375 (1989)). 

A preferred method of local administration is by direct injection. Preferably, a 
recombinant molecule of the present invention complexed with a delivery vehicle is 
administered by direct injection into or locally within the area of arteries. 
Administration of a composition locally within the area of arteries refers to injecting 

10 the composition centimeters and preferably, millimeters within arteries. 

Another method of local administration is to contact a polynucleotide 
construct of the present invention in or around a surgical wound. For example, a 
patient can undergo surgery and the polynucleotide construct can be coated on the 
surface of tissue inside the wound or the construct can be injected into areas of tissue 

1 5 inside the wound. 

Therapeutic compositions useful in systemic administration, include 
recombinant molecules of the present invention complexed to a targeted delivery 
vehicle of the present invention. Suitable delivery vehicles for use with systemic 
administration comprise liposomes comprising ligands for targeting the vehicle to a 

20 particular site. 

Preferred methods of systemic administration, include intravenous injection, 
aerosol, oral and percutaneous (topical) delivery. Intravenous injections can be 
performed using methods standard in the art. Aerosol delivery can also be performed 
using methods standard in the art (see, for example, Stribling et al., Proc. Natl. Acad. 

25 Sci. USA , 189:1 1277-1 1281 (1992), which is incorporated herein by reference). Oral 
delivery can be performed by complexing a polynucleotide construct of the present 
invention to a carrier capable of withstanding degradation by digestive enzymes in the 
gut of an animal. Examples of such carriers, include plastic capsules or tablets, such 
as those known in the art. Topical delivery can be performed by mixing a 

30 polynucleotide construct of the present invention with a lipophilic reagent (e.g., 
DMSO) that is capable of passing into the skin. 
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Determining an effective amount of substance to be delivered can depend 
upon a number of factors including, for example, the chemical structure and 
biological activity of the substance, the age and weight of the animal, the precise 
condition requiring treatment and its severity, and the route of administration. The 
5 frequency of treatments depends upon a number of factors, such as the amount of 
polynucleotide constructs administered per dose, as well as the health and history of 
the subject. The precise amount, number of doses, and timing of doses will be 
determined by the attending physician or veterinarian. Therapeutic compositions of 
the present invention can be administered to any animal, preferably to mammals and 
10 birds. Preferred mammals include humans, dogs, cats, mice, rats, rabbits sheep, cattle, 
horses and pigs, with humans being particularly 

Biological Activities 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
15 invention can be used in assays to test for one or more biological activities. If these 
polynucleotides and polypeptides do exhibit activity in a particular assay, it is likely 
that these molecules may be involved in the diseases associated with the biological 
activity. Thus, the polynucleotides or polypeptides, or agonists or antagonists could 
be used to treat the associated disease. 

20 

Immune Activity 

Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention may be useful in treating, preventing, and/or diagnosing diseases, 
disorders, and/or conditions of the immune system, by, for example, activating or 

25 inhibiting the proliferation, differentiation, or mobilization (chemotaxis) of immune 
cells. Immune cells develop through a process called hematopoiesis, producing 
myeloid (platelets, red blood cells, neutrophils, and macrophages) and lymphoid (B 
and T lymphocytes) cells from pluripotent stem cells. The etiology of these immune 
diseases, disorders, and/or conditions may be genetic, somatic, such as cancer and 

30 some autoimmune diseases, acquired (e.g., by chemotherapy or toxins), or infectious. 
Moreover, polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of 
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the present invention can be used as a marker or detector of a particular immune 
system disease or disorder. 

Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention may be useful in treating, preventing, and/or diagnosing diseases, 
5 disorders, and/or conditions of hematopoietic cells. Polynucleotides, polypeptides, 
antibodies, and/or agonists or antagonists of the present invention could be used to 
increase differentiation and proliferation of hematopoietic cells, including the 
pluripotent stem cells, in an effort to treat or prevent those diseases, disorders, and/or 
conditions associated with a decrease in certain (or many) types hematopoietic cells. 

10 Examples of immunologic deficiency syndromes include, but are not limited to: 
blood protein diseases, disorders, and/or conditions (e.g., agammaglobulinemia, 
dysgammaglobulinemia), ataxia telangiectasia, common variable immunodeficiency, 
Digeorge Syndrome, HIV infection, HTLV-BLV infection, leukocyte adhesion 
deficiency syndrome, lymphopenia, phagocyte bactericidal dysfunction, severe 

15 combined immunodeficiency (SCIDs), Wiskott-Aldrich Disorder, anemia, 
thrombocytopenia, or hemoglobinuria. 

Moreover, polynucleotides, polypeptides, antibodies, and/or agonists or 
antagonists of the present invention could also be used to modulate hemostatic (the 
stopping of bleeding) or thrombolytic activity (clot formation). For example, by 

20 increasing hemostatic or thrombolytic activity, polynucleotides or polypeptides, 
and/or agonists or antagonists of the present invention could be used to treat or 
prevent blood coagulation diseases, disorders, and/or conditions (e.g., 
afibrinogenemia, factor deficiencies), blood platelet diseases, disorders, and/or 
conditions (e.g., thrombocytopenia), or wounds resulting from trauma, surgery, or 

25 other causes. Alternatively, polynucleotides, polypeptides, antibodies, and/or agonists 
or antagonists of the present invention that can decrease hemostatic or thrombolytic 
activity could be used to inhibit or dissolve clotting. These molecules could be 
important in the treatment or prevention of heart attacks (infarction), strokes, or 
scarring. 

30 The polynucleotides, polypeptides, antibodies, and/or agonists or antagonists 

of the present invention may be useful in treating, preventing, and/or diagnosing 
autoimmune disorders. Many autoimmune disorders result from inappropriate 
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recognition of self as foreign material by immune cells. This inappropriate 
recognition results in an immune response leading to the destruction of the host tissue. 
Therefore, the administration of polynucleotides and polypeptides of the invention 
that can inhibit an immune response, particularly the proliferation, differentiation, or 
5 chemotaxis of T-cells, may be an effective therapy in preventing autoimmune 
disorders. 

Autoimmune diseases or disorders that may be treated, prevented, and/or 
diagnosed by polynucleotides, polypeptides, antibodies, and/or agonists or antagonists 
of the present invention include, but are not limited to, one or more of the following: 

10 autoimmune hemolytic anemia, autoimmune neonatal thrombocytopenia, idiopathic 
thrombocytopenia purpura, autoimmunocytopenia, hemolytic anemia, 
antiphospholipid syndrome, dermatitis, allergic encephalomyelitis, myocarditis, 
relapsing polychondritis, rheumatic heart disease, glomerulonephritis (e.g, IgA 
nephropathy), Multiple Sclerosis, Neuritis, Uveitis Ophthalmia, 

15 Polyendocrinopathies, Purpura (e.g., Henloch-Scoenlein purpura), Reiter's Disease, 
Stiff-Man Syndrome, Autoimmune Pulmonary Inflammation, Autism, Guillain-Barre 
Syndrome, insulin dependent diabetes mellitis, and autoimmune inflammatory eye, 
autoimmune thyroiditis, hypothyroidism (i.e., Hashimoto's thyroiditis, systemic lupus 
erhythematosus, Goodpasture's syndrome, Pemphigus, Receptor autoimmunities such 

20 as, for example, (a) Graves' Disease, (b) Myasthenia Gravis, and (c) insulin 
resistance, autoimmune hemolytic anemia, autoimmune thrombocytopenic purpura, 
rheumatoid arthritis, schleroderma with anti-collagen antibodies, mixed connective 
tissue disease, polymyositis/dermatomyositis, pernicious anemia, idiopathic Addison's 
disease, infertility, glomerulonephritis such as primary glomerulonephritis and IgA 

25 nephropathy, bullous pemphigoid, Sjogren's syndrome, diabetes millitus, and 
adrenergic drug resistance (including adrenergic drug resistance with asthma or cystic 
fibrosis), chronic active hepatitis, primary biliary cirrhosis, other endocrine gland 
failure, vitiligo, vasculitis, post-MI, cardiotomy syndrome, urticaria, atopic dermatitis, 
asthma, inflammatory myopathies, and other inflammatory, granulamatous, 

30 degenerative, and atrophic disorders. 

Additional autoimmune disorders (that are probable) that may be treated, 
prevented, and/or diagnosed with the compositions of the invention include, but are 
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not limited to, rheumatoid arthritis (often characterized, e.g., by immune complexes in 
joints), scleroderma with anti-collagen antibodies (often characterized, e.g., by 
nucleolar and other nuclear antibodies), mixed connective tissue disease (often 
characterized, e.g., by antibodies to extractable nuclear antigens (e.g., 

5 ribonucleoprotein)), polymyositis (often characterized, e.g., by nonhistone ANA), 
pernicious anemia (often characterized, e.g., by antiparietal cell, microsomes, and 
intrinsic factor antibodies), idiopathic Addison's disease (often characterized, e.g., by 
humoral and cell-mediated adrenal cytotoxicity, infertility (often characterized, e.g., 
by antispermatozoal antibodies), glomerulonephritis (often characterized, e.g., by 

10 glomerular basement membrane antibodies or immune complexes), bullous 
pemphigoid (often characterized, e.g., by IgG and complement in basement 
membrane), Sjogren's syndrome (often characterized, e.g., by multiple tissue 
antibodies, and/or a specific nonhistone ANA (SS-B)), diabetes millitus (often 
characterized, e.g., by cell-mediated and humoral islet cell antibodies), and adrenergic 

1 5 drug resistance (including adrenergic drug resistance with asthma or cystic fibrosis) 
(often characterized, e.g., by beta-adrenergic receptor antibodies). 

Additional autoimmune disorders (that are possible) that may be treated, 
prevented, and/or diagnosed with the compositions of the invention include, but are 
not limited to, chronic active hepatitis (often characterized, e.g., by smooth muscle 

20 antibodies), primary biliary cirrhosis (often characterized, e.g., by mitchondrial 
antibodies), other endocrine gland failure (often characterized, e.g., by specific tissue 
antibodies in some cases), vitiligo (often characterized, e.g., by melanocyte 
antibodies), vasculitis (often characterized, e.g., by Ig and complement in vessel walls 
and/or low serum complement), post-MI (often characterized, e.g., by myocardial 

25 antibodies), cardiotomy syndrome (often characterized, e.g., by myocardial 
antibodies), urticaria (often characterized, e.g., by IgG and IgM antibodies to IgE), 
atopic dermatitis (often characterized, e.g., by IgG and IgM antibodies to IgE), asthma 
(often characterized, e.g., by IgG and IgM antibodies to IgE), and many other 
inflammatory, granulamatous, degenerative, and atrophic disorders. 

30 In a preferred embodiment, the autoimmune diseases and disorders and/or 

conditions associated with the diseases and disorders recited above are treated, 
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prevented, and/or diagnosed using for example, antagonists or agonists, polypeptides 
or polynucleotides, or antibodies of the present invention. 

In a preferred embodiment polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention could be used as an agent to boost 
5 immunoresponsiveness among B cell and/or T cell immunodeficient individuals. 
B cell immunodeficiencies that may be ameliorated or treated by 
administering the polypeptides or polynucleotides of the invention, and/or agonists 
thereof, include, but are not limited to, severe combined immunodeficiency (SCBD)-X 
linked, SCID-autosomal, adenosine deaminase deficiency (ADA deficiency), X- 

1 0 linked agammaglobulinemia (XL A), Bruton's disease, congenital 

agammaglobulinemia, X-linked infantile agammaglobulinemia, acquired 
agammaglobulinemia, adult onset agammaglobulinemia, late-onset 
agammaglobulinemia, dysgammaglobulinemia, hypogammaglobulinemia, transient 
hypogammaglobulinemia of infancy, unspecified hypogammaglobulinemia, 

1 5 agammaglobulinemia, common variable immunodeficiency (CVI) (acquired), 

Wiskott-Aldrich Syndrome (WAS), X-linked immunodeficiency with hyper IgM, non 
X-linked immunodeficiency with hyper IgM, selective IgA deficiency, IgG subclass 
deficiency (with or without IgA deficiency), antibody deficiency with normal or 
elevated Igs, immunodeficiency with thymoma, Ig heavy chain deletions, kappa 

20 chain deficiency, B cell lymphoproliferative disorder (BLPD), selective IgM 
immunodeficiency, recessive agammaglobulinemia (Swiss type), reticular 
dysgenesis, neonatal neutropenia, severe congenital leukopenia, thymic 
alymophoplasia-aplasia or dysplasia with immunodeficiency, ataxia-telangiectasia, 
short limbed dwarfism, X-linked lymphoproliferative syndrome (XLP), Nezelof 

25 syndrome-combined immunodeficiency with Igs, purine nucleoside phosphorylase 
deficiency (PNP), MHC Class II deficiency (Bare Lymphocyte Syndrome) and 
severe combined immunodeficiency. 

T cell deficiencies that may be ameliorated or treated by administering the 
polypeptides or polynucleotides of the invention, and/or agonists thereof include, but 

30 are not limited to, for example, DiGeorge anomaly, thymic hypoplasia, third and 
fourth pharyngeal pouch syndrome, 22qll.2 deletion, chronic mucocutaneous 
candidiasis, natural killer cell deficiency (NK), idiopathic CD4+ T-lymphocytopenia, 
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immunodeficiency with predominant T cell defect (unspecified), and unspecified 
immunodeficiency of cell mediated immunity. In specific embodiments, DiGeorge 
anomaly or conditions associated with DiGeorge anomaly are ameliorated or treated 
by, for example, administering the polypeptides or polynucleotides of the invention, 

5 or antagonists or agonists thereof. 

Other immunodeficiencies that may be ameliorated or treated by administering 
polypeptides or polynucleotides of the invention, and/or agonists thereof, include, but 
are not limited to, severe combined immunodeficiency (SCID; e.g., X-linked SCID, 
autosomal SCID, and adenosine deaminase deficiency), ataxia-telangiectasia, 

10 Wiskott-Aldrich syndrome, short-limber dwarfism, X-linked lymphoproliferative 
syndrome (XLP), Nezelof syndrome (e.g., purine nucleoside phosphorylase 
deficiency), MHC Class II deficiency. In specific embodiments, ataxia-telangiectasia 
or conditions associated with ataxia-telangiectasia are ameliorated or treated by 
administering the polypeptides or polynucleotides of the invention, and/or agonists 

15 thereof. 

In a specific preferred embodiment, rheumatoid arthritis is treated, prevented, 
and/or diagnosed using polynucleotides, polypeptides, antibodies, and/or agonists or 
antagonists of the present invention. In another specific preferred embodiment, 
systemic lupus erythemosus is treated, prevented, and/or diagnosed using 

20 polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention. In another specific preferred embodiment, idiopathic 
thrombocytopenia purpura is treated, prevented, and/or diagnosed using 
polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention. In another specific preferred embodiment IgA nephropathy is 

25 treated, prevented, and/or diagnosed using polynucleotides, polypeptides, antibodies, 
and/or agonists or antagonists of the present invention. In a preferred embodiment, the 
autoimmune diseases and disorders and/or conditions associated with the diseases and 
disorders recited above are treated, prevented, and/or diagnosed using antibodies 
against the protein of the invention. 

30 Similarly, allergic reactions and conditions, such as asthma (particularly 

allergic asthma) or other respiratory problems, may also be treated, prevented, and/or 
diagnosed using polypeptides, antibodies, or polynucleotides of the invention, and/or 
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agonists or antagonists thereof. Moreover, these molecules can be used to treat, 
prevent, and/or diagnose anaphylaxis, hypersensitivity to an antigenic molecule, or 
blood group incompatibility. 

Moreover, inflammatory conditions may also be treated, diagnosed, and/or 
5 prevented with polynucleotides, polypeptides, antibodies, and/or agonists or 
antagonists of the present invention. Such inflammatory conditions include, but are 
not limited to, for example, respiratory disorders (such as, e.g., asthma and allergy); 
gastrointestinal disorders (such as, e.g., inflammatory bowel disease); cancers (such 
as, e.g., gastric, ovarian, lung, bladder, liver, and breast); CNS disorders (such as, e.g., 

10 multiple sclerosis, blood-brain barrier permeability, ischemic brain injury and/or 
stroke, traumatic brain injury, neurodegenerative disorders (such as, e.g., Parkinson's 
disease and Alzheimer's disease), AIDS-related dementia, and prion disease); 
cardiovascular disorders (such as, e.g., atherosclerosis, myocarditis, cardiovascular 
disease, and cardiopulmonary bypass complications); as well as many additional 

15 diseases, conditions, and disorders that are characterized by inflammation (such as, 
e.g., chronic hepatitis (B and C), rheumatoid arthritis, gout, trauma, septic shock, 
pancreatitis, sarcoidosis, dermatitis, renal ischemia-reperfusion injury, Grave's 
disease, systemic lupus erythematosis, diabetes mellitus (i.e., type 1 diabetes), and 
allogenic transplant rejection). 

20 In specific embodiments, polypeptides, antibodies, or polynucleotides of the 

invention, and/or agonists or antagonists thereof, are useful to treat, diagnose, and/or 
prevent transplantation rejections, graft-versus-host disease, autoimmune and 
inflammatory diseases (e.g., immune complex-induced vasculitis, glomerulonephritis, 
hemolytic anemia, myasthenia gravis, type II collagen-induced arthritis, experimental 

25 allergic and hyperacute xenograft rejection, rheumatoid arthritis, and systemic lupus 
erythematosus (SLE). Organ rejection occurs by host immune cell destruction of the 
transplanted tissue through an immune response. Similarly, an immune response is 
also involved in GVHD, but, in this case, the foreign transplanted immune cells 
destroy the host tissues. Polypeptides, antibodies, or polynucleotides of the invention, 

30 and/or agonists or antagonists thereof, that inhibit an immune response, particularly 
the activation, proliferation, differentiation, or chemotaxis of T-cells, may be an 
effective therapy in preventing organ rejection or GVHD. 
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Similarly, polynucleotides, polypeptides, antibodies, and/or agonists or 
antagonists of the present invention may also be used to modulate and/or diagnose 
inflammation. For example, since polypeptides, antibodies, or polynucleotides of the 
invention, and/or agonists or antagonists of the invention may inhibit the activation, 
5 proliferation and/or differentiation of cells involved in an inflammatory response, 
these molecules can be used to treat, diagnose, or prognose, inflammatory conditions, 
both chronic and acute conditions, including, but not limited to, inflammation 
associated with infection (e.g., septic shock, sepsis, or systemic inflammatory 
response syndrome (SIRS)), ischemia-reperfusion injury, endotoxin lethality, arthritis, 

10 complement-mediated hyperacute rejection, nephritis, cytokine or chemokine induced 
lung injury, inflammatory bowel disease, Crohn's disease, and resulting from over 
production of cytokines (e.g., TNF or IL-1.). 

Polypeptides, antibodies, polynucleotides and/or agonists or antagonists of the 
invention can be used to treat, detect, and/or prevent infectious agents. For example, 

15 by increasing the immune response, particularly increasing the proliferation activation 
and/or differentiation of B and/or T cells, infectious diseases may be treated, detected, 
and/or prevented. The immune response may be increased by either enhancing an 
existing immune response, or by initiating a new immune response. Alternatively, 
polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 

20 present invention may also directly inhibit the infectious agent (refer to section of 
application listing infectious agents, etc), without necessarily eliciting an immune 
response. 

Additional preferred embodiments of the invention include, but are not limited 
to, the use of polypeptides, antibodies, polynucleotides and/or agonists or antagonists 
25 in the following applications: 

Administration to an animal (e.g., mouse, rat, rabbit, hamster, guinea pig, pigs, 
micro-pig, chicken, camel, goat, horse, cow, sheep, dog, cat, non-human primate, and 
human, most preferably human) to boost the immune system to produce increased 
quantities of one or more antibodies (e.g., IgG, IgA, IgM, and IgE), to induce higher 
30 affinity antibody production (e.g., IgG, IgA, IgM, and IgE), and/or to increase an 
immune response. 
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Administration to an animal (including, but not limited to, those listed above, 
and also including transgenic animals) incapable of producing functional endogenous 
antibody molecules or having an otherwise compromised endogenous immune 
system, but which is capable of producing human immunoglobulin molecules by 
5 means of a reconstituted or partially reconstituted immune system from another 
animal (see, e.g., published PCT Application Nos. W098/24893, WO/9634096, 
WO/9633735, and WO/9110741. 

A vaccine adjuvant that enhances immune responsiveness to specific antigen. 
An adjuvant to enhance tumor-specific immune responses. 

10 An adjuvant to enhance anti -viral immune responses. Anti- viral immune 

responses that may be enhanced using the compositions of the invention as an 
adjuvant, include virus and virus associated diseases or symptoms described herein or 
otherwise known in the art. In specific embodiments, the compositions of the 
invention are used as an adjuvant to enhance an immune response to a virus, disease, 

15 or symptom selected from the group consisting of: AIDS, meningitis, Dengue, EBV, 
and hepatitis (e.g., hepatitis B). In another specific embodiment, the compositions of 
the invention are used as an adjuvant to enhance an immune response to a virus, 
disease, or symptom selected from the group consisting of: HIV/ AIDS, Respiratory 
syncytial virus, Dengue, Rotavirus, Japanese B encephalitis, Influenza A and B, 

20 Parainfluenza, Measles, Cytomegalovirus, Rabies, Junin, Chikungunya, Rift Valley 
fever, Herpes simplex, and yellow fever. 

An adjuvant to enhance anti-bacterial or anti-fungal immune responses. Anti- 
bacterial or anti-fungal immune responses that may be enhanced using the 
compositions of the invention as an adjuvant, include bacteria or fungus and bacteria 

25 or fungus associated diseases or symptoms described herein or otherwise known in 
the art. In specific embodiments, the compositions of the invention are used as an 
adjuvant to enhance an immune response to a bacteria or fungus, disease, or symptom 
selected from the group consisting of: tetanus, Diphtheria, botulism, and meningitis 
type B. In another specific embodiment, the compositions of the invention are used as 

30 an adjuvant to enhance an immune response to a bacteria or fungus, disease, or 
symptom selected from the group consisting of: Vibrio cholerae, Mycobacterium 
leprae, Salmonella typhi, Salmonella paratyphi, Meisseria meningitidis, 
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Streptococcus pneumoniae, Group B streptococcus, Shigella spp., Enterotoxigenic 
Escherichia coli, Enterohemorrhagic E. coli, Borrelia burgdorferi, and Plasmodium 
(malaria). 

An adjuvant to enhance anti-parasitic immune responses. Anti-parasitic 
5 immune responses that may be enhanced using the compositions of the invention as 
an adjuvant, include parasite and parasite associated diseases or symptoms described 
herein or otherwise known in the art. In specific embodiments, the compositions of 
the invention are used as an adjuvant to enhance an immune response to a parasite. In 
another specific embodiment, the compositions of the invention are used as an 
10 adjuvant to enhance an immune response to Plasmodium (malaria). 
As a stimulator of B cell responsiveness to pathogens. 
As an activator of T cells. 

As an agent that elevates the immune status of an individual prior to their 
receipt of immunosuppressive therapies. 
15 As an agent to induce higher affinity antibodies. 

As an agent to increase serum immunoglobulin concentrations. 

As an agent to accelerate recovery of immunocompromised individuals. 

As an agent to boost immunoresponsiveness among aged populations. 

As an immune system enhancer prior to, during, or after bone marrow 
20 transplant and/or other transplants (e.g., allogeneic or xenogeneic organ 
transplantation). With respect to transplantation, compositions of the invention may 
be administered prior to, concomitant with, and/or after transplantation. In a specific 
embodiment, compositions of the invention are administered after transplantation, 
prior to the beginning of recovery of T-cell populations. In another specific 
25 embodiment, compositions of the invention are first administered after transplantation 
after the beginning of recovery of T cell populations, but prior to full recovery of B 
cell populations. 

As an agent to boost immunoresponsiveness among individuals having an 
acquired loss of B cell function. Conditions resulting in an acquired loss of B cell 
30 function that may be ameliorated or treated by administering the polypeptides, 
antibodies, polynucleotides and/or agonists or antagonists thereof, include, but are 



192 



not limited to, HIV Infection, AIDS, bone marrow transplant, and B cell chronic 
lymphocytic leukemia (CLL). 

As an agent to boost immunoresponsiveness among individuals having a 
temporary immune deficiency. Conditions resulting in a temporary immune 
5 deficiency that may be ameliorated or treated by administering the polypeptides, 
antibodies, polynucleotides and/or agonists or antagonists thereof, include, but are 
not limited to, recovery from viral infections (e.g., influenza), conditions associated 
with malnutrition, recovery from infectious mononucleosis, or conditions associated 
with stress, recovery from measles, recovery from blood transfusion, recovery from 
10 surgery. 

As a regulator of antigen presentation by monocytes, dendritic cells, and/or 
B-cells. In one embodiment, polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention enhance antigen presentation or 
antagonizes antigen presentation in vitro or in vivo. Moreover, in related 
15 embodiments, said enhancement or antagonization of antigen presentation may be 
useful as an anti-tumor treatment or to modulate the immune system. 

As an agent to direct an individuals immune system towards development of a 
humoral response (i.e. TH2) as opposed to a TH1 cellular response. 

As a means to induce tumor proliferation and thus make it more susceptible to 
20 anti-neoplastic agents. For example, multiple myeloma is a slowly dividing disease 
and is thus refractory to virtually all anti-neoplastic regimens. If these cells were 
forced to proliferate more rapidly their susceptibility profile would likely change. 

As a stimulator of B cell production in pathologies such as AIDS, chronic 
lymphocyte disorder and/or Common Variable Immunodificiency. 
25 As a therapy for generation and/or regeneration of lymphoid tissues following 

surgery, trauma or genetic defect. 

As a gene-based therapy for genetically inherited disorders resulting in 
immuno-incompetence such as observed among SCID patients. 

As an antigen for the generation of antibodies to inhibit or enhance immune 
30 mediated responses against polypeptides of the invention. 
As a means of activating T cells. 
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As a means of activating monocytes/macrophages to defend against parasitic 
diseases that effect monocytes such as Leshmania. 

As pretreatment of bone marrow samples prior to transplant. Such treatment 
would increase B cell representation and thus accelerate recover. 
5 As a means of regulating secreted cytokines that are elicited by polypeptides 

of the invention. 

Additionally, polypeptides or polynucleotides of the invention, and/or agonists 
thereof, may be used to treat or prevent IgE-mediated allergic reactions. Such allergic 
reactions include, but are not limited to, asthma, rhinitis, and eczema. 
10 All of the above described applications as they may apply to veterinary 

medicine. 

Antagonists of the invention include, for example, binding and/or inhibitory 
antibodies, antisense nucleic acids, or ribozymes. These would be expected to reverse 
many of the activities of the ligand described above as well as find clinical or 
15 practical application as: 

A means of blocking various aspects of immune responses to foreign agents or 
self. Examples include autoimmune disorders such as lupus, and arthritis, as well as 
immunoresponsiveness to skin allergies, inflammation, bowel disease, injury and 
pathogens. 

20 A therapy for preventing the B cell proliferation and Ig secretion associated 

with autoimmune diseases such as idiopathic thrombocytopenic purpura, systemic 
lupus erythramatosus and MS. 

An inhibitor of B and/or T cell migration in endothelial cells. This activity 
disrupts tissue architecture or cognate responses and is useful, for example in 
25 disrupting immune responses, and blocking sepsis. 

An inhibitor of graft versus host disease or transplant rejection. 
A therapy for B cell and/or T cell malignancies such as ALL, Hodgkins 
disease, non-Hodgkins lymphoma, Chronic lymphocyte leukemia, plasmacytomas, 
multiple myeloma, Burkitt's lymphoma, and EBV-transformed diseases. 
30 A therapy for chronic hypergammaglobulinemeia evident in such diseases as 

monoclonalgammopathy of undetermined significance (MGUS), Waldenstrom's 
disease, related idiopathic monoclonalgammopathies, and plasmacytomas. 
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A therapy for decreasing cellular proliferation of Large B-cell Lymphomas. 

A means of decreasing the involvement of B cells and Ig associated with 
Chronic Myelogenous Leukemia. 

An immunosuppressive agent(s). 
5 Polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 

present invention may he used to modulate IgE concentrations in vitro or in vivo. 

In another embodiment, administration of polypeptides, antibodies, 
polynucleotides and/or agonists or antagonists of the invention, may be used to treat 
or prevent IgE-mediated allergic reactions including, but not limited to, asthma, 
10 rhinitis, and eczema. 

The agonists and antagonists may be employed in a composition with a 
pharmaceutically acceptable carrier, e.g., as described herein. 

The agonists or antagonists may be employed for instance to inhibit 
polypeptide chemotaxis and activation of macrophages and their precursors, and of 
15 neutrophils, basophils, B lymphocytes and some T-cell subsets, e.g., activated and 
CD8 cytotoxic T cells and natural killer cells, in certain auto-immune and chronic 
inflammatory and infective diseases. Examples of autoimmune diseases are described 
herein and include multiple sclerosis, and insulin-dependent diabetes. The 
antagonists or agonists may also be employed to treat infectious diseases including 
20 silicosis, sarcoidosis, idiopathic pulmonary fibrosis by, for example, preventing the 
recruitment and activation of mononuclear phagocytes. They may also be employed 
to treat idiopathic hyper-eosinophilic syndrome by, for example, preventing 
eosinophil production and migration. The antagonists or agonists or may also be 
employed for treating atherosclerosis, for example, by preventing monocyte 
25 infiltration in the artery wall. 

Antibodies against polypeptides of the invention may be employed to treat 

ARDS. 

Agonists and/or antagonists of the invention also have uses in stimulating 
wound and tissue repair, stimulating angiogenesis, stimulating the repair of vascular 
30 or lymphatic diseases or disorders. Additionally, agonists and antagonists of the 
invention may be used to stimulate the regeneration of mucosal surfaces. 
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In a specific embodiment, polynucleotides or polypeptides, and/or agonists 
thereof are used to treat or prevent a disorder characterized by primary or acquired 
immunodeficiency, deficient serum immunoglobulin production, recurrent infections, 
and/or immune system dysfunction. Moreover, polynucleotides or polypeptides, 
5 and/or agonists thereof may be used to treat or prevent infections of the joints, bones, 
skin, and/or parotid glands, blood-borne infections (e.g., sepsis, meningitis, septic 
arthritis, and/or osteomyelitis), autoimmune diseases (e.g., those disclosed herein), 
inflammatory disorders, and malignancies, and/or any disease or disorder or condition 
associated with these infections, diseases, disorders and/or malignancies) including, 

10 but not limited to, CVID, other primary immune deficiencies, HIV disease, CLL, 
recurrent bronchitis, sinusitis, otitis media, conjunctivitis, pneumonia, hepatitis, 
meningitis, herpes zoster (e.g., severe herpes zoster), and/or Pneumocystis carnii. 

In another embodiment, polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention are used to treat, and/or diagnose an 

15 individual having common variable immunodeficiency disease ("CVID"; also known 
as "acquired agammaglobulinemia" and "acquired hypogammaglobulinemia") or a 
subset of this disease. 

In a specific embodiment, polynucleotides, polypeptides, antibodies, and/or 
agonists or antagonists of the present invention may be used to treat, diagnose, and/or 

20 prevent (1) cancers or neoplasms and (2) autoimmune cell or tissue-related cancers or 
neoplasms. In a preferred embodiment, polynucleotides, polypeptides, antibodies, 
and/or agonists or antagonists of the present invention conjugated to a toxin or a 
radioactive isotope, as described herein, may be used to treat, diagnose, and/or 
prevent acute myelogeneous leukemia. In a further preferred embodiment, 

25 polynucleotides, polypeptides, antibodies, and/or agonists or antagonists of the 
present invention conjugated to a toxin or a radioactive isotope, as described herein, 
may be used to treat, diagnose, and/or prevent, chronic myelogeneous leukemia, 
multiple myeloma, non-Hodgkins lymphoma, and/or Hodgkins disease. 

In another specific embodiment, polynucleotides or polypeptides, and/or 

30 agonists or antagonists of the invention may be used to treat, diagnose, prognose, 
and/or prevent selective IgA deficiency, myeloperoxidase deficiency, C2 deficiency, 
ataxia-telangiectasia, DiGeorge anomaly, common variable immunodeficiency (CVI), 
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X-linked agammaglobulinemia, severe combined immunodeficiency (SOD), chronic 
granulomatous disease (CGD), and Wiskott-Aldrich syndrome. 

Examples of autoimmune disorders that can be treated or detected are described 
above and also include, but are not limited to: Addison's Disease, hemolytic anemia, 
antiphospholipid syndrome, rheumatoid arthritis, dermatitis, allergic 
encephalomyelitis, glomerulonephritis, Goodpasture's Syndrome, Graves' Disease, 
Multiple Sclerosis, Myasthenia Gravis, Neuritis, Ophthalmia, Bullous Pemphigoid, 
Pemphigus, Polyendocrinopathies, Purpura, Reiter's Disease, Stiff-Man Syndrome, 
Autoimmune Thyroiditis, Systemic Lupus Erythematosus, Autoimmune Pulmonary 
Inflammation, Guillain-Barre Syndrome, insulin dependent diabetes mellitis, and 
autoimmune inflammatory eye disease. 

In a preferred embodiment, the autoimmune diseases and disorders and/or 
conditions associated with the diseases and disorders recited above are treated, 
prognosed, prevented, and/or diagnosed using antibodies against the polypeptide of 
the invention. 

As an agent to boost immunoresponsiveness among B cell immunodeficient 
individuals, such as, for example, an individual who has undergone a partial or 
complete splenectomy. 

Additionally, polynucleotides, polypeptides, and/or antagonists of the 
invention may affect apoptosis, and therefore, would be useful in treating a number of 
diseases associated with increased cell survival or the inhibition of apoptosis. For 
example, diseases associated with increased cell survival or the inhibition of apoptosis 
that could be treated or detected by polynucleotides, polypeptides, and/or antagonists 
of the invention, include cancers (such as follicular lymphomas, carcinomas with p53 
mutations, and hormone-dependent tumors, including, but not limited to colon cancer, 
cardiac tumors, pancreatic cancer, melanoma, retinoblastoma, glioblastoma, lung 
cancer, intestinal cancer, testicular cancer, stomach cancer, neuroblastoma, myxoma, 
myoma, lymphoma, endothelioma, osteoblastoma, osteoclastoma, osteosarcoma, 
chondrosarcoma, adenoma, breast cancer, prostate cancer, Kaposi's sarcoma and 
ovarian cancer); autoimmune disorders (such as, multiple sclerosis, Sjogren's 
syndrome, Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's 
disease, polymyositis, systemic lupus erythematosus and immune-related 
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glomerulonephritis and rheumatoid arthritis) and viral infections (such as herpes 
viruses, pox viruses and adenoviruses), inflammation, graft v. host disease, acute graft 
rejection, and chronic graft rejection. In preferred embodiments, polynucleotides, 
polypeptides, and/or antagonists of the invention are used to inhibit growth, 
5 progression, and/or metastisis of cancers, in particular those listed above. 

Additional diseases or conditions associated with increased cell survival that 
could be treated or detected by polynucleotides, polypeptides, and/or antagonists of 
the invention, include, but are not limited to, progression, and/or metastases of 
malignancies and related disorders such as leukemia (including acute leukemias (e.g., 
10 acute lymphocytic leukemia, acute myelocytic leukemia (including myeloblasts, 
promyelocytic, myelomonocytic, monocytic, and erythroleukemia)) and chronic 
leukemias (e.g., chronic myelocytic (granulocytic) leukemia and chronic lymphocytic 
leukemia)), polycythemia vera, lymphomas (e.g., Hodgkin's disease and 
non-Hodgkin's disease), multiple myeloma, Waldenstrom's macroglobulinemia, heavy 
15 chain disease, and solid tumors including, but not limited to, sarcomas and 
carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma, 
osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 
lymphangiosarcoma, lymphangioendothelio sarcoma, synovioma, mesothelioma, 
Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic 
20 cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal 
cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, 
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary 
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct 
carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tumor, 
25 cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder 
carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma, 
craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, 
oligodendroglioma, menangioma, melanoma, neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be treated or detected 
30 by polynucleotides, polypeptides, and/or antagonists of the invention, include AIDS; 
neurodegenerative disorders (such as Alzheimer's disease, Parkinson's disease, 
Amyotrophic lateral sclerosis, Retinitis pigmentosa, Cerebellar degeneration and 
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brain tumor or prior associated disease); autoimmune disorders (such as, multiple 
sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary cirrhosis, Behcet's 
disease, Crohn's disease, polymyositis, systemic lupus erythematosus and immune- 
related glomerulonephritis and rheumatoid arthritis) myelodysplastic syndromes (such 
5 as aplastic anemia), graft v. host disease, ischemic injury (such as that caused by 
myocardial infarction, stroke and reperfusion injury), liver injury (e.g., hepatitis 
related liver injury, ischemia/reperfusion injury, cholestosis (bile duct injury) and 
liver cancer); toxin-induced liver disease (such as that caused by alcohol), septic 
shock, cachexia and anorexia. 

10 Hyperproliferative diseases and/or disorders that could be detected and/or 

treated by polynucleotides, polypeptides, and/or antagonists of the invention, include, 
but are not limited to neoplasms located in the: liver, abdomen, bone, breast, digestive 
system, pancreas, peritoneum, endocrine glands (adrenal, parathyroid, pituitary, 
testicles, ovary, thymus, thyroid), eye, head and neck, nervous (central and 

15 peripheral), lymphatic system, pelvic, skin, soft tissue, spleen, thoracic, and 
urogenital. 

Similarly, other hyperproliferative disorders can also be treated or detected by 
polynucleotides, polypeptides, and/or antagonists of the invention. Examples of such 
hyperproliferative disorders include, but are not limited to: 
20 hypergammaglobulinemia, lymphoproliferative disorders, paraproteinemias, purpura, 
sarcoidosis, Sezary Syndrome, Waldenstron's Macroglobulinemia, Gaucher's 
Disease, histiocytosis, and any other hyperproliferative disease, besides neoplasia, 
located in an organ system listed above. 

25 Hyperproliferative Disorders 

A polynucleotides or polypeptides, or agonists or antagonists of the invention 
can be used to treat, prevent, and/or diagnose hyperproliferative diseases, disorders, 
and/or conditions, including neoplasms. A polynucleotides or polypeptides, or 
agonists or antagonists of the present invention may inhibit the proliferation of the 
30 disorder through direct or indirect interactions. Alternatively, a polynucleotides or 
polypeptides, or agonists or antagonists of the present invention may proliferate other 
cells which can inhibit the hyperproliferative disorder. 
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For example, by increasing an immune response, particularly increasing 
antigenic qualities of the hyperproliferative disorder or by proliferating, 
differentiating, or mobilizing T-cells, hyperproliferative diseases, disorders, and/or 
conditions can be treated, prevented, and/or diagnosed. This immune response may 
be increased by either enhancing an existing immune response, or by initiating a new 
immune response. Alternatively, decreasing an immune response may also be a 
method of treating, preventing, and/or diagnosing hyperproliferative diseases, 
disorders, and/or conditions, such as a chemotherapeutic agent. 

Examples of hyperproliferative diseases, disorders, and/or conditions that can 
be treated, prevented, and/or diagnosed by polynucleotides or polypeptides, or 
agonists or antagonists of the present invention include, but are not limited to 
neoplasms located in the: colon, abdomen, bone, breast, digestive system, liver, 
pancreas, peritoneum, endocrine glands (adrenal, parathyroid, pituitary, testicles, 
ovary, thymus, thyroid), eye, head and neck, nervous (central and peripheral), 
lymphatic system, pelvic, skin, soft tissue, spleen, thoracic, and urogenital. 

Similarly, other hyperproliferative diseases, disorders, and/or conditions can 
also be treated, prevented, and/or diagnosed by a polynucleotides or polypeptides, or 
agonists or antagonists of the present invention. Examples of such hyperproliferative 
diseases, disorders, and/or conditions include, but are not limited to: 
hypergammaglobulinemia, lymphoproliferative diseases, disorders, and/or conditions, 
paraproteinemias, purpura, sarcoidosis, Sezary Syndrome, Waldenstron's 
Macroglobulinemia, Gaucher' s Disease, histiocytosis, and any other 
hyperproliferative disease, besides neoplasia, located in an organ system listed above. 

One preferred embodiment utilizes polynucleotides of the present invention to 
inhibit aberrant cellular division, by gene therapy using the present invention, and/or 
protein fusions or fragments thereof. 

Thus, the present invention provides a method for treating or preventing cell 
proliferative diseases, disorders, and/or conditions by inserting into an abnormally 
proliferating cell a polynucleotide of the present invention, wherein said 
polynucleotide represses said expression. 

Another embodiment of the present invention provides a method of treating or 
preventing cell-proliferative diseases, disorders, and/or conditions in individuals 
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comprising administration of one or more active gene copies of the present invention 
to an abnormally proliferating cell or cells. In a preferred embodiment, 
polynucleotides of the present invention is a DNA construct comprising a 
recombinant expression vector effective in expressing a DNA sequence encoding said 
5 polynucleotides. In another preferred embodiment of the present invention, the DNA 
construct encoding the poynucleotides of the present invention is inserted into cells to 
be treated utilizing a retrovirus, or more preferrably an adenoviral vector (See G J. 
Nabel, et. al., PNAS 1999 96: 324-326, which is hereby incorporated by reference). 
In a most preferred embodiment, the viral vector is defective and will not transform 
10 non-proliferating cells, only proliferating cells. Moreover, in a preferred 
embodiment, the polynucleotides of the present invention inserted into proliferating 
cells either alone, or in combination with or fused to other polynucleotides, can then 
be modulated via an external stimulus (i.e. magnetic, specific small molecule, 
chemical, or drug administration, etc.), which acts upon the promoter upstream of said 
15 polynucleotides to induce expression of the encoded protein product. As such the 
beneficial therapeutic affect of the present invention may be expressly modulated (i.e. 
to increase, decrease, or inhibit expression of the present invention) based upon said 
external stimulus. 

Polynucleotides of the present invention may be useful in repressing 
20 expression of oncogenic genes or antigens. By "repressing expression of the 
oncogenic genes " is intended the suppression of the transcription of the gene, the 
degradation of the gene transcript (pre-message RNA), the inhibition of splicing, the 
destruction of the messenger RNA, the prevention of the post-translational 
modifications of the protein, the destruction of the protein, or the inhibition of the 
25 normal function of the protein. 

For local administration to abnormally proliferating cells, polynucleotides of 
the present invention may be administered by any method known to those of skill in 
the art including, but not limited to transfection, electroporation, microinjection of 
cells, or in vehicles such as liposomes, lipofectin, or as naked polynucleotides, or any 
30 other method described throughout the specification. The polynucleotide of the 
present invention may be delivered by known gene delivery systems such as, but not 
limited to, retroviral vectors (Gilboa, J. Virology 44:845 (1982); Hocke, Nature 
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320:275 (1986); Wilson, et al., Proc. Natl. Acad. Sci. U.S.A. 85:3014), vaccinia virus 
system (Chakrabarty et al., Mol. Cell Biol. 5:3403 (1985) or other efficient DNA 
delivery systems (Yates et al., Nature 313:812 (1985)) known to those skilled in the 
art. These references are exemplary only and are hereby incorporated by reference. 
5 In order to specifically deliver or transfect cells which are abnormally proliferating 
and spare non-dividing cells, it is preferable to utilize a retrovirus, or adenoviral (as 
described in the art and elsewhere herein) delivery system known to those of skill m 
the art. Since host DNA replication is required for retroviral DNA to integrate and 
the retrovirus will be unable to self replicate due to the lack of the retrovirus genes 
10 needed for its life cycle. Utilizing such a retroviral delivery system for 
polynucleotides of the present invention will target said gene and constructs to 
abnormally proliferating cells and will spare the non-dividing normal cells. 

The polynucleotides of the present invention may be delivered directly to cell 
proliferative disorder/disease sites in internal organs, body cavities and the like by use 
15 of imaging devices used to guide an injecting needle directly to the disease site. The 
polynucleotides of the present invention may also be administered to disease sites at 
the time of surgical intervention. 

By "cell proliferative disease" is meant any human or animal disease or 
disorder, affecting any one or any combination of organs, cavities, or body parts, 
20 which is characterized by single or multiple local abnormal proliferations of cells, 
groups of cells, or tissues, whether benign or malignant. 

Any amount of the polynucleotides of the present invention may be 
administered as long as it has a biologically inhibiting effect on the proliferation of 
the treated cells. Moreover, it is possible to administer more than one of the 
25 polynucleotide of the present invention simultaneously to the same site. By 
"biologically inhibiting" is meant partial or total growth inhibition as well as 
decreases in the rate of proliferation or growth of the cells. The biologically 
inhibitory dose may be determined by assessing the effects of the polynucleotides of 
the present invention on target malignant or abnormally proliferating cell growth in 
30 tissue culture, tumor growth in animals and cell cultures, or any other method known 
to one of ordinary skill in the art. 
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The present invention is further directed to antibody-based therapies which 
involve administering of anti-polypeptides and anti-polynucleotide antibodies to a 
mammalian, preferably human, patient for treating, preventing, and/or diagnosing one 
or more of the described diseases, disorders, and/or conditions. Methods for 
5 producing anti-polypeptides and anti-polynucleotide antibodies polyclonal and 
monoclonal antibodies are described in detail elsewhere herein. Such antibodies may 
be provided in pharmaceuticalfy acceptable compositions as known in the art or as 
described herein. 

A summary of the ways in which the antibodies of the present invention may 
10 be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). Some 
of these approaches are described in more detail below. Armed with the teachings 
provided herein, one of ordinary skill in the art will know how to use the antibodies of 
15 the present invention for diagnostic, monitoring or therapeutic purposes without 
undue experimentation. 

In particular, the antibodies, fragments and derivatives of the present invention 
are useful for treating, preventing, and/or diagnosing a subject having or developing 
cell proliferative and/or differentiation diseases, disorders, and/or conditions as 
20 described herein. Such treatment comprises administering a single or multiple doses 
of the antibody, or a fragment, derivative, or a conjugate thereof. 

The antibodies of this invention may be advantageously utilized in 
combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors, for example, which serve to increase the number or 
25 activity of effector cells which interact with the antibodies. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of diseases, disorders, and/or conditions related to polynucleotides or 
30 polypeptides, including fragements thereof, of the present invention. Such antibodies, 
fragments, or regions, will preferably have an affinity for polynucleotides or 
polypeptides, including fragements thereof. Preferred binding affinities include those 
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with a dissociation constant or Kd less than 5X10~ 6 M, 10" 6 M, 5X10" 7 M, 10" 7 M, 5X10" 
8 M, 10" 8 M, 5X10" 9 M, 10' 9 M, 5X10" 10 M, 10" 10 M, SXIO^M, 10" U M, 5X10" 12 M, 10" 
12 M, 5X10' 13 M, 10' 13 M, 5X10" 14 M, 10' 14 M, 5X10" 15 M, and 10" l5 M. 

Moreover, polypeptides of the present invention are useful in inhibiting the 
5 angiogenesis of proliferative cells or tissues, either alone, as a protein fusion, or in 
combination with other polypeptides directly or indirectly, as described elsewhere 
herein. In a most preferred embodiment, said anti-angiogenesis effect may be 
achieved indirectly, for example, through the inhibition of hematopoietic, tumor- 
specific cells, such as tumor-associated macrophages (See Joseph IB, et al. J Natl 
10 Cancer Inst, 90(21):1648-53 (1998), which is hereby incorporated by reference). 
Antibodies directed to polypeptides or polynucleotides of the present invention may 
also result in inhibition of angiogenesis directly, or indirectly (See Witte L, et al., 
Cancer Metastasis Rev. 17(2): 155-61 (1998), which is hereby incorporated by 
reference)). 

15 Polypeptides, including protein fusions, of the present invention, or fragments 

thereof may be useful in inhibiting proliferative cells or tissues through the induction 
of apoptosis. Said polypeptides may act either directly, or indirectly to induce 
apoptosis of proliferative cells and tissues, for example in the activation of a death- 
domain receptor, such as tumor necrosis factor (TNF) receptor- 1, CD95 (Fas/APO-1), 

20 TNF-receptor-related apoptosis-mediated protein (TRAMP) and TNF-related 
apoptosis-inducing ligand (TRAIL) receptor-1 and -2 (See Schulze-Osthoff K, et.al., 
Eur J Biochem 254(3):439-59 (1998), which is hereby incorporated by reference). 
Moreover, in another preferred embodiment of the present invention, said 
polypeptides may induce apoptosis through other mechanisms, such as in the 

25 activation of other proteins which will activate apoptosis, or through stimulating the 
expression of said proteins, either alone or in combination with small molecule drugs 
or adjuviants, such as apoptonin, galectins, thioredoxins, antiinflammatory proteins 
(See for example, Mutat Res 400(l-2):447-55 (1998), Med Hypotheses.50(5):423-33 
(1998), Chem Biol Interact. Apr 24;1 11-1 12:23-34 (1998), J Mol Med.76(6):402-12 

30 (1998), Int J Tissue React;20(l):3-15 (1998), which are all hereby incorporated by 
reference). 
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Polypeptides, including protein fusions to, or fragments thereof, of the present 
invention are useful in inhibiting the metastasis of proliferative cells or tissues. 
Inhibition may occur as a direct result of administering polypeptides, or antibodies 
directed to said polypeptides as described elsewere herein, or indirectly, such as 
5 activating the expression of proteins known to inhibit metastasis, for example alpha 4 
integrins, (See, e.g., Curr Top Microbiol Immunol 1998;231:125-41, which is hereby 
incorporated by reference). Such thereapeutic affects of the present invention may be 
achieved either alone, or in combination with small molecule drugs or adjuvants. 

In another embodiment, the invention provides a method of delivering 

10 compositions containing the polypeptides of the invention (e.g., compositions 
containing polypeptides or polypeptide antibodes associated with heterologous 
polypeptides, heterologous nucleic acids, toxins, or prodrugs) to targeted cells 
expressing the polypeptide of the present invention. Polypeptides or polypeptide 
antibodes of the invention may be associated with with heterologous polypeptides, 

15 heterologous nucleic acids, toxins, or prodrugs via hydrophobic, hydrophilic, ionic 
and/or covalent interactions. 

Polypeptides, protein fusions to, or fragments thereof, of the present invention are 
useful in enhancing the immunogenicity and/or antigenicity of proliferating cells or 
tissues, either directly, such as would occur if the polypeptides of the present 
20 invention 'vaccinated' the immune response to respond to proliferative antigens and 
imrnunogens, or indirectly, such as in activating the expression of proteins known to 
enhance the immune response (e.g. chemokines), to said antigens and imrnunogens. 

Cardiovascular Disorders 

25 Polynucleotides or polypeptides, or agonists or antagonists of the invention 

may be used to treat, prevent, and/or diagnose cardiovascular diseases, disorders, 
and/or conditions, including peripheral artery disease, such as limb ischemia. 

Cardiovascular diseases, disorders, and/or conditions include cardiovascular 
abnormalities, such as arterio-arterial fistula, arteriovenous fistula, cerebral 

30 arteriovenous malformations, congenital heart defects, pulmonary atresia, and 
Scimitar Syndrome. Congenital heart defects include aortic coarctation, cor 
triatriatum, coronary vessel anomalies, crisscross heart, dextrocardia, patent ductus 
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arteriosus, Ebstein's anomaly, Eisenmenger complex, hypoplastic left heart syndrome, 
levocardia, tetralogy of fallot, transposition of great vessels, double outlet right 
ventricle, tricuspid atresia, persistent truncus arteriosus, and heart septal defects, such 
as aortopulmonary septal defect, endocardial cushion defects, Lutembacher's 
Syndrome, trilogy of Fallot, ventricular heart septal defects. 

Cardiovascular diseases, disorders, and/or conditions also include heart 
disease, such as arrhythmias, carcinoid heart disease, high cardiac output, low cardiac 
output, cardiac tamponade, endocarditis (including bacterial), heart aneurysm, cardiac 
arrest, congestive heart failure, congestive cardiomyopathy, paroxysmal dyspnea, 
cardiac edema, heart hypertrophy, congestive cardiomyopathy, left ventricular 
hypertrophy, right ventricular hypertrophy, post-infarction heart rupture, ventricular 
septal rupture, heart valve diseases, myocardial diseases, myocardial ischemia, 
pericardial effusion, pericarditis (including constrictive and tuberculous), 
pneumopericardium, postpericardiotomy syndrome, pulmonary heart disease, 
rheumatic heart disease, ventricular dysfunction, hyperemia, cardiovascular 
pregnancy complications, Scimitar Syndrome, cardiovascular syphilis, and 
cardiovascular tuberculosis. 

Arrhythmias include sinus arrhythmia, atrial fibrillation, atrial flutter, 
bradycardia, extrasystole, Adams-Stokes Syndrome, bundle-branch block, sinoatrial 
block, long QT syndrome, parasystole, Lown-Ganong-Levine Syndrome, Mahaim- 
type pre-excitation syndrome, Wolff-Parkinson-White syndrome, sick sinus 
syndrome, tachycardias, and ventricular fibrillation. Tachycardias include 
paroxysmal tachycardia, supraventricular tachycardia, accelerated idioventricular 
rhythm, atrioventricular nodal reentry tachycardia, ectopic atrial tachycardia, ectopic 
junctional tachycardia, sinoatrial nodal reentry tachycardia, sinus tachycardia, 
Torsades de Pointes, and ventricular tachycardia. 

Heart valve disease include aortic valve insufficiency, aortic valve stenosis, 
hear murmurs, aortic valve prolapse, mitral valve prolapse, tricuspid valve prolapse, 
mitral valve insufficiency, mitral valve stenosis, pulmonary atresia, pulmonary valve 
insufficiency, pulmonary valve stenosis, tricuspid atresia, tricuspid valve 
insufficiency, and tricuspid valve stenosis. 
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Myocardial diseases include alcoholic cardiomyopathy, congestive 
cardiomyopathy, hypertrophic cardiomyopathy, aortic subvalvular stenosis, 
pulmonary subvalvular stenosis, restrictive cardiomyopathy, Chagas cardiomyopathy, 
endocardial fibroelastosis, endomyocardial fibrosis, Kearns Syndrome, myocardial 
5 reperfusion injury, and myocarditis. 

Myocardial ischemias include coronary disease, such as angina pectoris, 
coronary aneurysm, coronary arteriosclerosis, coronary thrombosis, coronary 
vasospasm, myocardial infarction and myocardial stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
10 angiodysplasia, angiomatosis, bacillary angiomatosis, Hippel-Lindau Disease, 
Klippel-Trenaunay- Weber Syndrome, Sturge- Weber Syndrome, angioneurotic edema, 
aortic diseases, Takayasu's Arteritis, aortitis, Leriche's Syndrome, arterial occlusive 
diseases, arteritis, enarteritis, polyarteritis nodosa, cerebrovascular diseases, disorders, 
and/or conditions, diabetic angiopathies, diabetic retinopathy, embolisms, thrombosis, 
15 erythromelalgia, hemorrhoids, hepatic veno-occlusive disease, hypertension, 
hypotension, ischemia, peripheral vascular diseases, phlebitis, pulmonary veno- 
occlusive disease, Raynaud's disease, CREST syndrome, retinal vein occlusion, 
Scimitar syndrome, superior vena cava syndrome, telangiectasia, atacia telangiectasia, 
hereditary hemorrhagic telangiectasia, varicocele, varicose veins, varicose ulcer, 
20 vasculitis, and venous insufficiency. 

Aneurysms include dissecting aneurysms, false aneurysms, infected 
aneurysms, ruptured aneurysms, aortic aneurysms, cerebral aneurysms, coronary 
aneurysms, heart aneurysms, and iliac aneurysms. 

Arterial occlusive diseases include arteriosclerosis, intermittent claudication, 
25 carotid stenosis, fibromuscular dysplasias, mesenteric vascular occlusion, Moyamoya 
disease, renal artery obstruction, retinal artery occlusion, and thromboangiitis 
obliterans. 

Cerebrovascular diseases, disorders, and/or conditions include carotid artery 
diseases, cerebral amyloid angiopathy, cerebral aneurysm, cerebral anoxia, cerebral 
30 arteriosclerosis, cerebral arteriovenous malformation, cerebral artery diseases, 
cerebral embolism and thrombosis, carotid artery thrombosis, sinus thrombosis, 
Wallenberg's syndrome, cerebral hemorrhage, epidural hematoma, subdural 
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hematoma, subaraxhnoid hemorrhage, cerebral infarction, cerebral ischemia 
(including transient), subclavian steal syndrome, periventricular leukomalacia, 
vascular headache, cluster headache, migraine, and vertebrobasilar insufficiency. 

Embolisms include air embolisms, amniotic fluid embolisms, cholesterol 
5 embolisms, blue toe syndrome, fat embolisms, pulmonary embolisms, and 
thromoboembolisms. Thrombosis include coronary thrombosis, hepatic vein 
thrombosis, retinal vein occlusion, carotid artery thrombosis, sinus thrombosis, 
Wallenberg's syndrome, and thrombophlebitis. 

Ischemia includes cerebral ischemia, ischemic colitis, compartment 
10 syndromes, anterior compartment syndrome, myocardial ischemia, reperfusion 
injuries, and peripheral limb ischemia. Vasculitis includes aortitis, arteritis, Behcet's 
Syndrome, Churg-Strauss Syndrome, mucocutaneous lymph node syndrome, 
thromboangiitis obliterans, hypersensitivity vasculitis, Schoenlein-Henoch purpura, 
allergic cutaneous vasculitis, and Wegener's granulomatosis. 
15 Polynucleotides or polypeptides, or agonists or antagonists of the invention, 

are especially effective for the treatment of critical limb ischemia and coronary 
disease. 

Polypeptides may be administered using any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 

20 injection, topical administration, catheter infusion, biolistic injectors, particle 
accelerators, gelfoam sponge depots, other commercially available depot materials, 
osmotic pumps, oral or suppositorial solid pharmaceutical formulations, decanting or 
topical applications during surgery, aerosol delivery. Such methods are known in the 
art. Polypeptides of the invention may be administered as part of a Therapeutic, 

25 described in more detail below. Methods of delivering polynucleotides of the 
invention are described in more detail herein. 

Anti-Angiogenesis Activity 

The naturally occurring balance between endogenous stimulators and 
30 inhibitors of angiogenesis is one in which inhibitory influences predominate. 
Rastinejad et al, Cell 56:345-355 (1989). In those rare instances in which 
neovascularization occurs under normal physiological conditions, such as wound 
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healing, organ regeneration, embryonic development, and female reproductive 
processes, angiogenesis is stringently regulated and spatially and temporally 
delimited. Under conditions of pathological angiogenesis such as that characterizing 
solid tumor growth, these regulatory controls fail. Unregulated angiogenesis becomes 
5 pathologic and sustains progression of many neoplastic and non-neoplastic diseases. 
A number of serious diseases are dominated by abnormal neovascularization 
including solid tumor growth and metastases, arthritis, some types of eye diseases, 
disorders, and/or conditions, and psoriasis. See, e.g., reviews by Moses et ah, 
Biotech. 9:630-634 (1991); Folkman et ah, N. Engl. J. Med., 353:1757-1763 (1995); 

10 Auerbach et ah, J. Microvasc. Res. 29:401-411 (1985); Folkman, Advances in 
Cancer Research, eds. Klein and Weinhouse, Academic Press, New York, pp. 175- 
203 (1985); Patz, Am. J. Opthalmoh 94:115-1 '43 (1982); and Folkman et ah, Science 
227:719-725 (1983). In a number of pathological conditions, the process of 
angiogenesis contributes to the disease state. For example, significant data have 

15 accumulated which suggest that the growth of solid tumors is dependent on 
angiogenesis. Folkman and Klagsbrun, Science 235:442-447 (1987). 

The present invention provides for treatment of diseases, disorders, and/or 
conditions associated with neovascularization by administration of the 
polynucleotides and/or polypeptides of the invention, as well as agonists or 

20 antagonists of the present invention. Malignant and metastatic conditions which can 
be treated with the polynucleotides and polypeptides, or agonists or antagonists of the 
invention include, but are not limited to, malignancies, solid tumors, and cancers 
described herein and otherwise known in the art (for a review of such disorders, see 
Fishman et ah, Medicine, 2d Ed., J. B. Lippincott Co., Philadelphia (1985)).Thus, the 

25 present invention provides a method of treating, preventing, and/or diagnosing an 
angiogenesis-related disease and/or disorder, comprising administering to an 
individual in need thereof a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist of the invention. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be utilized in a variety 

30 of additional methods in order to therapeutically treator prevent a cancer or tumor. 
Cancers which may be treated, prevented, and/or diagnosed with polynucleotides, 
polypeptides, antagonists and/or agonists include, but are not limited to solid tumors, 
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including prostate, lung, breast, ovarian, stomach, pancreas, larynx, esophagus, testes, 
liver, parotid, biliary tract, colon, rectum, cervix, uterus, endometrium, kidney, 
bladder, thyroid cancer; primary tumors and metastases; melanomas; glioblastoma; 
Kaposi's sarcoma; leiomyosarcoma; non- small cell lung cancer; colorectal cancer; 
5 advanced malignancies; and blood born tumors such as leukemias. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be delivered topically, 
in order to treat or prevent cancers such as skin cancer, head and neck tumors, breast 
tumors, and Kaposi's sarcoma. 

Within yet other aspects, polynucleotides, polypeptides, antagonists and/or 
10 agonists may be utilized to treat superficial forms of bladder cancer by, for example, 
intravesical administration. Polynucleotides, polypeptides, antagonists and/or agonists 
may be delivered directly into the tumor, or near the tumor site, via injection or a 
catheter. Of course, as the artisan of ordinary skill will appreciate, the appropriate 
mode of administration will vary according to the cancer to be treated. Other modes 
5 of delivery are discussed herein. 

Polynucleotides, polypeptides, antagonists and/or agonists may be useful in 
treating, preventing, and/or diagnosing other diseases, disorders, and/or conditions, 
besides cancers, which involve angiogenesis. These diseases, disorders, and/or 
conditions include, but are not limited to: benign tumors, for example hemangiomas, 
20 acoustic neuromas, neurofibromas, trachomas, and pyogenic granulomas; 
artheroscleric plaques; ocular angiogenic diseases, for example, diabetic retinopathy, 
retinopathy of prematurity, macular degeneration, corneal graft rejection, neovascular 
glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietis and Pterygia 
(abnormal blood vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed 
25 wound healing; endometriosis; vasculo genesis; granulations; hypertrophic scars 
(keloids); nonunion fractures; scleroderma; trachoma; vascular adhesions; myocardial 
angiogenesis; coronary collaterals; cerebral collaterals; arteriovenous malformations; 
ischemic limb angiogenesis; Osier-Webber Syndrome; plaque neovascularization; 
telangiectasia; hemophiliac joints; angiofibroma; fibromuscular dysplasia; wound 
30 granulation; Crohn's disease; and atherosclerosis. 

For example, within one aspect of the present invention methods are provided 
for treating, preventing, and/or diagnosing hypertrophic scars and keloids, comprising 
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the step of administering a polynucleotide, polypeptide, antagonist and/or agonist of 
the invention to a hypertrophic scar or keloid. 

Within one embodiment of the present invention polynucleotides, 
polypeptides, antagonists and/or agonists are directly injected into a hypertrophic scar 
5 or keloid, in order to prevent the progression of these lesions. This therapy is of 
particular value in the prophylactic treatment of conditions which are known to result 
in the development of hypertrophic scars and keloids (e.g., burns), and is preferably 
initiated after the proliferative phase has had time to progress (approximately 14 days 
after the initial injury), but before hypertrophic scar or keloid development. As noted 
0 above, the present invention also provides methods for treating, preventing, and/or 
diagnosing neovascular diseases of the eye, including for example, corneal 
neovascularization, neovascular glaucoma, proliferative diabetic retinopathy, 
retrolental fibroplasia and macular degeneration. 

Moreover, Ocular diseases, disorders, and/or conditions associated with 
5 neovascularization which can be treated, prevented, and/or diagnosed with the 
polynucleotides and polypeptides of the present invention (including agonists and/or 
antagonists) include, but are not limited to: neovascular glaucoma, diabetic 
retinopathy, retinoblastoma, retrolental fibroplasia, uveitis, retinopathy of prematurity 
macular degeneration, corneal graft neovascularization, as well as other eye 
20 inflammatory diseases, ocular tumors and diseases associated with choroidal or iris 
neovascularization. See, e.g., reviews by Waltman et al, Am. J. Ophthal. 55:704-710 
(1978) and Gartner et al, Surv. Ophthal. 22:291-312 (1978). 

Thus, within one aspect of the present invention methods are provided for 
treating or preventing neovascular diseases of the eye such as corneal 
25 neovascularization (including corneal graft neovascularization), comprising the step 
of administering to a patient a therapeutically effective amount of a compound (as 
described above) to the cornea, such that the formation of blood vessels is inhibited. 
Briefly, the cornea is a tissue which normally lacks blood vessels. In certain 
pathological conditions however, capillaries may extend into the cornea from the 
30 pericorneal vascular plexus of the limbus. When the cornea becomes vascularized, it 
also becomes clouded, resulting in a decline in the patient's visual acuity. Visual loss 
may become complete if the cornea completely opacitates. A wide variety of 
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diseases, disorders, and/or conditions can result in corneal neovascularization, 
including for example, corneal infections (e.g., trachoma, herpes simplex keratitis, 
leishmaniasis and onchocerciasis), immunological processes (e.g., graft rejection and 
Stevens- Johnson's syndrome), alkali burns, trauma, inflammation (of any cause), 
5 toxic and nutritional deficiency states, and as a complication of wearing contact 
lenses. 

Within particularly preferred embodiments of the invention, may be prepared 
for topical administration in saline (combined with any of the preservatives and 
antimicrobial agents commonly used in ocular preparations), and administered in 
10 eyedrop form. The solution or suspension may be prepared in its pure form and 
administered several times daily. Alternatively, anti-angiogenic compositions, 
prepared as described above, may also be administered directly to the cornea. Within 
preferred embodiments, the anti-angiogenic composition is prepared with a muco- 
adhesive polymer which binds to cornea. Within further embodiments, the anti- 
15 angiogenic factors or anti-angiogenic compositions may be utilized as an adjunct to 
conventional steroid therapy. Topical therapy may also be useful prophylactically in 
corneal lesions which are known to have a high probability of inducing an angiogenic 
response (such as chemical burns). In these instances the treatment, likely in 
combination with steroids, may be instituted immediately to help prevent subsequent 
20 complications. 

Within other embodiments, the compounds described above may be injected 
directly into the corneal stroma by an ophthalmologist under microscopic guidance. 
The preferred site of injection may vary with the morphology of the individual lesion, 
but the goal of the administration would be to place the composition at the advancing 
25 front of the vasculature (i.e., interspersed between the blood vessels and the normal 
cornea). In most cases this would involve perilimbic corneal injection to "protect" the 
cornea from the advancing blood vessels. This method may also be utilized shortly 
after a corneal insult in order to prophylactically prevent corneal neovascularization. 
In this situation the material could be injected in the perilimbic cornea interspersed 
30 between the corneal lesion and its undesired potential limbic blood supply. Such 
methods may also be utilized in a similar fashion to prevent capillary invasion of 
transplanted corneas. In a sustained-release form injections might only be required 2- 
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3 times per year. A steroid could also be added to the injection solution to reduce 
inflammation resulting from the injection itself. 

Within another aspect of the present invention, methods are provided for 
treating or preventing neovascular glaucoma, comprising the step of administering to 
a patient a therapeutically effective amount of a polynucleotide, polypeptide, 
antagonist and/or agonist to the eye, such that the formation of blood vessels is 
inhibited. In one embodiment, the compound may be administered topically to the 
eye in order to treat or prevent early forms of neovascular glaucoma. Within other 
embodiments, the compound may be implanted by injection into the region of the 
anterior chamber angle. Within other embodiments, the compound may also be 
placed in any location such that the compound is continuously released into the 
aqueous humor. Within another aspect of the present invention, methods are provided 
for treating or preventing proliferative diabetic retinopathy, comprising the step of 
administering to a patient a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist to the eyes, such that the formation of blood 
vessels is inhibited. 

Within particularly preferred embodiments of the invention, proliferative 
diabetic retinopathy may be treated by injection into the aqueous humor or the 
vitreous, in order to increase the local concentration of the polynucleotide, 
polypeptide, antagonist and/or agonist in the retina. Preferably, this treatment should 
be initiated prior to the acquisition of severe disease requiring photocoagulation. 

Within another aspect of the present invention, methods are provided for 
treating or preventing retrolental fibroplasia, comprising the step of administering to a 
patient a therapeutically effective amount of a polynucleotide, polypeptide, antagonist 
and/or agonist to the eye, such that the formation of blood vessels is inhibited. The 
compound may be administered topically, via intravitreous injection and/or via 
intraocular implants. 

Additionally, diseases, disorders, and/or conditions which can be treated, 
prevented, and/or diagnosed with the polynucleotides, polypeptides, agonists and/or 
agonists include, but are not limited to, hemangioma, arthritis, psoriasis, 
angiofibroma, atherosclerotic plaques, delayed wound healing, granulations, 
hemophilic joints, hypertrophic scars, nonunion fractures, Osier- Weber syndrome, 
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pyogenic granuloma, scleroderma, trachoma, and vascular adhesions. 

Moreover, diseases, disorders, and/or conditions and/or states, which can be 
treated, prevented, and/or diagnosed with the the polynucleotides, polypeptides, 
agonists and/or agonists include, but are not limited to, solid tumors, blood born 
5 tumors such as leukemias, tumor metastasis, Kaposi's sarcoma, benign tumors, for 
example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and pyogenic 
granulomas, rheumatoid arthritis, psoriasis, ocular angiogenic diseases, for example, 
diabetic retinopathy, retinopathy of prematurity, macular degeneration, corneal graft 
rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, and 
10 uvietis, delayed wound healing, endometriosis, vascluogenesis, granulations, 
hypertrophic scars (keloids), nonunion fractures, scleroderma, trachoma, vascular 
adhesions, myocardial angiogenesis, coronary collaterals, cerebral collaterals, 
arteriovenous malformations, ischemic limb angiogenesis, Osier-Webber Syndrome, 
plaque neovascularization, telangiectasia, hemophiliac joints, angiofibroma 
15 fibromuscular dysplasia, wound granulation, Crohn's disease, atherosclerosis, birth 
control agent by preventing vascularization required for embryo implantation 
controlling menstruation, diseases that have angiogenesis as a pathologic consequence 
such as cat scratch disease (Rochele minalia quintosa), ulcers (Helicobacter pylon), 
Bartonellosis and bacillary angiomatosis. 
20 In one aspect of the birth control method, an amount of the compound 

sufficient to block embryo implantation is administered before or after intercourse and 
fertilization have occurred, thus providing an effective method of birth control, 
possibly a "morning after" method. Polynucleotides, polypeptides, agonists and/or 
agonists may also be used in controlling menstruation or administered as either a 
25 peritoneal lavage fluid or for peritoneal implantation in the treatment of 
endometriosis. 

Polynucleotides, polypeptides, agonists and/or agonists of the present 
invention may be incorporated into surgical sutures in order to prevent stitch 
granulomas. 

30 Polynucleotides, polypeptides, agonists and/or agonists may be utilized in a 

wide variety of surgical procedures. For example, within one aspect of the present 
invention a compositions (in the form of, for example, a spray or film) may be utilized 
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to coat or spray an area prior to removal of a tumor, in order to isolate normal 
surrounding tissues from malignant tissue, and/or to prevent the spread of disease to 
surrounding tissues. Within other aspects of the present invention, compositions (e.g., 
in the form of a spray) may be delivered via endoscopic procedures in order to coat 

5 rumors, or inhibit angiogenesis in a desired locale. Within yet other aspects of the 
present invention, surgical meshes which have been coated with anti- angiogenic 
compositions of the present invention may be utilized in any procedure wherein a 
surgical mesh might be utilized. For example, within one embodiment of the 
invention a surgical mesh laden with an anti-angiogenic composition may be utilized 

10 during abdominal cancer resection surgery (e.g., subsequent to colon resection) in 
order to provide support to the structure, and to release an amount of the anti- 
angiogenic factor. 

Within further aspects of the present invention, methods are provided for 
treating tumor excision sites, comprising administering a polynucleotide, polypeptide, 

5 agonist and/or agonist to the resection margins of a tumor subsequent to excision, 
such that the local recurrence of cancer and the formation of new blood vessels at the 
site is inhibited. Within one embodiment of the invention, the anti-angiogenic 
compound is administered directly to the tumor excision site (e.g., applied by 
swabbing, brushing or otherwise coating the resection margins of the tumor with the 
20 anti-angiogenic compound). Alternatively, the anti-angiogenic compounds may be 
incorporated into known surgical pastes prior to administration. Within particularly 
preferred embodiments of the invention, the anti-angiogenic compounds are applied 
after hepatic resections for malignancy, and after neurosurgical operations. 

Within one aspect of the present invention, polynucleotides, polypeptides, 

25 agonists and/or agonists may be administered to the resection margin of a wide 
variety of tumors, including for example, breast, colon, brain and hepatic tumors. For 
example, within one embodiment of the invention, anti-angiogenic compounds may 
be administered to the site of a neurological tumor subsequent to excision, such that 
the formation of new blood vessels at the site are inhibited. 

30 The polynucleotides, polypeptides, agonists and/or agonists of the present 

invention may also be administered along with other anti-angiogenic factors. 
Representative examples of other anti-angiogenic factors include: Anti-Invasive 
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Factor, retinoic acid and derivatives thereof, paclitaxel, Suramin, Tissue Inhibitor of 
Metalloproteinase-1, Tissue Inhibitor of Metalloproteinase-2, Plasminogen Activator 
Inhibitor- 1, Plasminogen Activator Inhibitor-2, and various forms of the lighter "d 
group" transition metals. 
5 Lighter "d group" transition metals include, for example, vanadium, 

molybdenum, tungsten, titanium, niobium, and tantalum species. Such transition 
metal species may form transition metal complexes. Suitable complexes of the 
above-mentioned transition metal species include oxo transition metal complexes. 

Representative examples of vanadium complexes include oxo vanadium 
10 complexes such as vanadate and vanadyl complexes. Suitable vanadate complexes 
include metavanadate and orthovanadate complexes such as, for example, ammonium 
metavanadate, sodium metavanadate, and sodium orthovanadate. Suitable vanadyl 
complexes include, for example, vanadyl acetylacetonate and vanadyl sulfate 
including vanadyl sulfate hydrates such as vanadyl sulfate mono- and trihydrates. 
15 Representative examples of tungsten and molybdenum complexes also include 

oxo complexes. Suitable oxo tungsten complexes include tungstate and tungsten 
oxide complexes. Suitable tungstate complexes include ammonium tungstate, 
calcium tungstate, sodium tungstate dihydrate, and tungstic acid. Suitable tungsten 
oxides include tungsten (IV) oxide and tungsten (VI) oxide. Suitable oxo 
20 molybdenum complexes include molybdate, molybdenum oxide, and molybdenyl 
complexes. Suitable molybdate complexes include ammonium molybdate and its 
hydrates, sodium molybdate and its hydrates, and potassium molybdate and its 
hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, molybdenum 
(VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for example, 
25 molybdenyl acetylacetonate. Other suitable tungsten and molybdenum complexes 
include hydroxo derivatives derived from, for example, glycerol, tartaric acid, and 
sugars. 

A wide variety of other anti-angiogenic factors may also be utilized within the 
context of the present invention. Representative examples include platelet factor 4; 
30 protamine sulphate; sulphated chitin derivatives (prepared from queen crab shells), 
(Murata et al., Cancer Res. 51:22-26, 1991); Sulphated Polysaccharide Peptidoglycan 
Complex (SP- PG) (the function of this compound may be enhanced by the presence 
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of steroids such as estrogen, and tamoxifen citrate); Staurosporine; modulators of 
matrix metabolism, including for example, proline analogs, cishydroxyproline, d,L- 
3,4-dehydroproline, Thiaproline, alpha,alpha-dipyridyl, aminopropionitrile fumarate; 
4-propyl-5-(4-pyridinyl)-2(3H)-oxazolone; Methotrexate; Mitoxantrone; Heparin; 
5 Interferons; 2 Macro globulin- serum; ChIMP-3 (Pavloff et al., J. Bio. Chem. 
267:17321-17326, 1992); Chymostatin (Tomkinson et al., Biochem J. 286:475-480, 
1992); Cyclodextrin Tetradecasulfate; Eponemycin; Camptothecin; Fumagillin 
(Ingber et al., Nature 348:555-557, 1990); Gold Sodium Thiomalate ("GST"; 
Matsubara and Ziff, J. Clin. Invest. 79:1440-1446, 1987); anticollagenase-serum; 
10 alpha2-antiplasmin (Holmes et al., J. Biol. Chem. 262(4): 1659-1 664, 1987); 
Bisantrene (National Cancer Institute); Lobenzarit disodium (N-(2)-carboxyphenyl-4- 
chloroanthronilic acid disodium or "CCA"; Takeuchi et al., Agents Actions 36:312- 
316, 1992); Thalidomide; Angostatic steroid; AGM-1470; carboxynaminolmidazole; 
and metalloproteinase inhibitors such as BB94. 

15 

Diseases at the Cellular Level 

Diseases associated with increased cell survival or the inhibition of apoptosis 
that could be treated, prevented, and/or diagnosed by the polynucleotides or 
polypeptides and/or antagonists or agonists of the invention, include cancers (such as 
20 follicular lymphomas, carcinomas with p53 mutations, and hormone-dependent 
tumors, including, but not limited to colon cancer, cardiac tumors, pancreatic cancer, 
melanoma, retinoblastoma, glioblastoma, lung cancer, intestinal cancer, testicular 
cancer, stomach cancer, neuroblastoma, myxoma, myoma, lymphoma, endothelioma, 
osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, adenoma, breast 

25 cancer, prostate cancer, Kaposi's sarcoma and ovarian cancer); autoimmune diseases, 
disorders, and/or conditions (such as, multiple sclerosis, Sjogren's syndrome, 
Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, 
polymyositis, systemic lupus erythematosus and immune-related glomerulonephritis 
and rheumatoid arthritis) and viral infections (such as herpes viruses, pox viruses and 

30 adenoviruses), inflammation, graft v. host disease, acute graft rejection, and chronic 
graft rejection. In preferred embodiments, the polynucleotides or polypeptides, and/or 
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agonists or antagonists of the invention are used to inhibit growth, progression, and/or 
metasis of cancers, in particular those listed above. 

Additional diseases or conditions associated with increased cell survival that 
could be treated, prevented or diagnosed by the polynucleotides or polypeptides, or 
> agonists or antagonists of the invention, include, but are not limited to, progression, 
and/or metastases of malignancies and related disorders such as leukemia (including 
acute leukemias (e.g., acute lymphocytic leukemia, acute myelocytic leukemia 
(including myeloblastic, promyelocytic, myelomonocytic, monocytic, and 
erythroleukemia)) and chronic leukemias (e.g., chronic myelocytic (granulocytic) 
0 leukemia and chronic lymphocytic leukemia)), polycythemia vera, lymphomas (e.g., 
Hodgkin's disease and non-Hodgkin's disease), multiple myeloma, Waldenstrom's 
macroglobulinemia, heavy chain disease, and solid tumors including, but not limited 
to, sarcomas and carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, 
chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 
5 lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, 
Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic 
cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal 
cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, 
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary 
20 carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct 
carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tumor, 
cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder 
carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma, 
craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, 
25 oligodendroglioma, menangioma, melanoma, neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be treated, prevented, 
and/or diagnosed by the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, include AIDS; neurodegenerative diseases, disorders, 
and/or conditions (such as Alzheimer's disease, Parkinson's disease, Amyotrophic 
30 lateral sclerosis, Retinitis pigmentosa, Cerebellar degeneration and brain tumor or 
prior associated disease); autoimmune diseases, disorders, and/or conditions (such as, 
multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary cirrhosis, 
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Behcet's disease, Crohn's disease, polymyositis, systemic lupus erythematosus and 
immune-related glomerulonephritis and rheumatoid arthritis) myelodysplasia 
syndromes (such as aplastic anemia), graft v. host disease, ischemic injury (such as 
that caused by myocardial infarction, stroke and reperfusion injury), liver injury (e.g., 
5 hepatitis related liver injury, ischemia/reperfusion injury, cholestasis (bile duct injury) 
and liver cancer); toxin-induced liver disease (such as that caused by alcohol), septic 
shock, cachexia and anorexia. 

Wound Healing and Epithelial Cell Proliferation 

10 In accordance with yet a further aspect of the present invention, there is 

provided a process for utilizing the polynucleotides or polypeptides, and/or agonists 
or antagonists of the invention, for therapeutic purposes, for example, to stimulate 
epithelial cell proliferation and basal keratinocytes for the purpose of wound healing, 
and to stimulate hair follicle production and healing of dermal wounds. 

15 Polynucleotides or polypeptides, as well as agonists or antagonists of the invention, 
may be clinically useful in stimulating wound healing including surgical wounds, 
excisional wounds, deep wounds involving damage of the dermis and epidermis, eye 
tissue wounds, dental tissue wounds, oral cavity wounds, diabetic ulcers, dermal 
ulcers, cubitus ulcers, arterial ulcers, venous stasis ulcers, burns resulting from heat 

20 exposure or chemicals, and other abnormal wound healing conditions such as uremia, 
malnutrition, vitamin deficiencies and complications associted with systemic 
treatment with steroids, radiation therapy and antineoplastic drugs and 
antimetabolites. Polynucleotides or polypeptides, and/or agonists or antagonists of 
the invention, could be used to promote dermal reestablishment subsequent to dermal 

25 loss 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to increase the adherence of skin grafts to a wound bed and 
to stimulate re-epithelialization from the wound bed. The following are a non- 
exhaustive list of grafts that polynucleotides or polypeptides, agonists or antagonists 
30 of the invention, could be used to increase adherence to a wound bed: autografts, 
artificial skin, allografts, autodermic graft, autoepdermic grafts, avacular grafts, Blair- 
Brown grafts, bone graft, brephoplastic grafts, cutis graft, delayed graft, dermic graft, 
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epidermic graft, fascia graft, full thickness graft, heterologous graft, xenograft, 
homologous graft, hyperplastic graft, lamellar graft, mesh graft, mucosal graft, Ollier- 
Thiersch graft, omenpal graft, patch graft, pedicle graft, penetrating graft, split skin 
graft, thick split graft. The polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, can be used to promote skin strength and to improve the 
appearance of aged skin. 

It is believed that the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, will also produce changes in hepatocyte proliferation, 
and epithelial cell proliferation in the lung, breast, pancreas, stomach, small intesting, 
and large intestine. The polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, could promote proliferation of epithelial cells such as 
sebocytes, hair follicles, hepatocytes, type II pneumocytes, mucin-producing goblet 
cells, and other epithelial cells and their progenitors contained within the skin, lung, 
liver, and gastrointestinal tract. The polynucleotides or polypeptides, and/or agonists 
or antagonists of the invention, may promote proliferation of endothelial cells, 
keratinocytes, and basal keratinocytes. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could also be used to reduce the side effects of gut toxicity that result from 
radiation, chemotherapy treatments or viral infections. The polynucleotides or 
20 polypeptides, and/or agonists or antagonists of the invention, may have a 
cytoprotective effect on the small intestine mucosa. The polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, may also stimulate 
healing of mucositis (mouth ulcers) that result from chemotherapy and viral 
infections. 

25 The polynucleotides or polypeptides, and/or agonists or antagonists of the 

invention, could further be used in full regeneration of skin in full and partial 
thickness skin defects, including burns, (i.e., repopulation of hair follicles, sweat 
glands, and sebaceous glands), treatment of other skin defects such as psoriasis. The 
polynucleotides or polypeptides, and/or agonists or antagonists of the invention, could 

30 be used to treat epidermolysis bullosa, a defect in adherence of the epidermis to the 
underlying dermis which results in frequent, open and painful blisters by accelerating 
reepithelialization of these lesions. The polynucleotides or polypeptides, and/or 
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agonists or antagonists of the invention, could also be used to treat gastric and 
doudenal ulcers and help heal by scar formation of the mucosal lining and 
regeneration of glandular mucosa and duodenal mucosal lining more rapidly. 
Inflamamatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 
5 diseases which result in destruction of the mucosal surface of the small or large 
intestine, respectively. Thus, the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, could be used to promote the resurfacing of the mucosal 
surface to aid more rapid healing and to prevent progression of inflammatory bowel 
disease. Treatment with the polynucleotides or polypeptides, and/or agonists or 

10 antagonists of the invention, is expected to have a significant effect on the production 
of mucus throughout the gastrointestinal tract and could be used to protect the 
intestinal mucosa from injurious substances that are ingested or following surgery. 
The polynucleotides or polypeptides, and/or agonists or antagonists of the invention, 
could be used to treat diseases associate with the under expression of the 

15 polynucleotides of the invention. 

Moreover, the polynucleotides or polypeptides, and/or agonists or antagonists of 
the invention, could be used to prevent and heal damage to the lungs due to various 
pathological states. A growth factor such as the polynucleotides or polypeptides, 
and/or agonists or antagonists of the invention, which could stimulate proliferation 

20 and differentiation and promote the repair of alveoli and brochiolar epithelium to 
prevent or treat acute or chronic lung damage. For example, emphysema, which 
results in the progressive loss of aveoli, and inhalation injuries, i.e., resulting from 
smoke inhalation and burns, that cause necrosis of the bronchiolar epithelium and 
alveoli could be effectively treated, prevented, and/or diagnosed using the 

25 polynucleotides or polypeptides, and/or agonists or antagonists of the invention. 
Also, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to stimulate the proliferation of and differentiation of type II 
pneumocytes, which may help treat or prevent disease such as hyaline membrane 
diseases, such as infant respiratory distress syndrome and bronchopulmonary 

30 displasia, in premature infants. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could stimulate the proliferation and differentiation of hepatocytes and, 
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thus, could be used to alleviate or treat liver diseases and pathologies such as 
fulminant liver failure caused by cirrhosis, liver damage caused by viral hepatitis and 
toxic substances (i.e., acetaminophen, carbon tetraholoride and other hepatotoxins 
known in the art). 

5 In addition, the polynucleotides or polypeptides, and/or agonists or antagonists 

of the invention, could be used treat or prevent the onset of diabetes mellitus. In 
patients with newly diagnosed Types I and II diabetes, where some islet cell function 
remains, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to maintain the islet function so as to alleviate, delay or 
10 prevent permanent manifestation of the disease. Also, the polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, could be used as an 
auxiliary in islet cell transplantation to improve or promote islet cell function. 



15 Neurological Diseases 

Nervous system diseases, disorders, and/or conditions, which can be treated, 
prevented, and/or diagnosed with the compositions of the invention (e.g., 
polypeptides, polynucleotides, and/or agonists or antagonists), include, but are not 
limited to, nervous system injuries, and diseases, disorders, and/or conditions which 

20 result in either a disconnection of axons, a diminution or degeneration of neurons, or 
demyelination. Nervous system lesions which may be treated, prevented, and/or 
diagnosed in a patient (including human and non-human mammalian patients) 
according to the invention, include but are not limited to, the following lesions of 
either the central (including spinal cord, brain) or peripheral nervous systems: (1) 

25 ischemic lesions, in which a lack of oxygen in a portion of the nervous system results 
in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; (2) traumatic lesions, including lesions caused by physical 
injury or associated with surgery, for example, lesions which sever a portion of the 
nervous system, or compression injuries; (3) malignant lesions, in which a portion of 

30 the nervous system is destroyed or injured by malignant tissue which is either a 
nervous system associated malignancy or a malignancy derived from non-nervous 
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system tissue; (4) infectious lesions, in which a portion of the nervous system is 
destroyed or injured as a result of infection, for example, by an abscess or associated 
with infection by human immunodeficiency virus, herpes zoster, or herpes simplex 
virus or with Lyme disease, tuberculosis, syphilis; (5) degenerative lesions, in which 
5 a portion of the nervous system is destroyed or injured as a result of a degenerative 
process including but not limited to degeneration associated with Parkinson's disease, 
Alzheimer's disease, Huntington's chorea, or amyotrophic lateral sclerosis (ALS); (6) 
lesions associated with nutritional diseases, disorders, and/or conditions, in which a 
portion of the nervous system is destroyed or injured by a nutritional disorder or 

10 disorder of metabolism including but not limited to, vitamin B12 deficiency, folic 

acid deficiency, Wernicke disease, tobacco-alcohol amblyopia, Marchiafava-Bignami 
disease (primary degeneration of the corpus callosum), and alcoholic cerebellar 
degeneration; (7) neurological lesions associated with systemic diseases including, 
but not limited to, diabetes (diabetic neuropathy, Bell's palsy), systemic lupus 

15 erythematosus, carcinoma, or sarcoidosis; (8) lesions caused by toxic substances 
including alcohol, lead, or particular neurotoxins; and (9) demyelinated lesions in 
which a portion of the nervous system is destroyed or injured by a demyelinating 
disease including, but not limited to, multiple sclerosis, human immunodeficiency 
virus-associated myelopathy, transverse myelopathy or various etiologies, progressive 

20 multifocal leukoencephalopathy, and central pontine myelinolysis. 

In a preferred embodiment, the polypeptides, polynucleotides, or agonists or 
antagonists of the invention are used to protect neural cells from the damaging effects 
of cerebral hypoxia. According to this embodiment, the compositions of the 
invention are used to treat, prevent, and/or diagnose neural cell injury associated with 

25 cerebral hypoxia, hi one aspect of this embodiment, the polypeptides, 

polynucleotides, or agonists or antagonists of the invention are used to treat, prevent, 
and/or diagnose neural cell injury associated with cerebral ischemia. In another 
aspect of this embodiment, the polypeptides, polynucleotides, or agonists or 
antagonists of the invention are used to treat, prevent, and/or diagnose neural cell 

30 injury associated with cerebral infarction. In another aspect of this embodiment, the 
polypeptides, polynucleotides, or agonists or antagonists of the invention are used to 
treat, prevent, and/or diagnose or prevent neural cell injury associated with a stroke. 
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In a further aspect of this embodiment, the polypeptides, polynucleotides, or agonists 
or antagonists of the invention are used to treat, prevent, and/or diagnose neural cell 
injury associated with a heart attack. 

The compositions of the invention which are useful for treating or preventing 
5 a nervous system disorder may be selected by testing for biological activity in 

promoting the survival or differentiation of neurons. For example, and not by way of 
limitation, compositions of the invention which elicit any of the following effects may 
be useful according to the invention: (1) increased survival time of neurons in culture; 
(2) increased sprouting of neurons in culture or in vivo; (3) increased production of a 

10 neuron-associated molecule in culture or in vivo, e.g., choline acetyltransferase or 
acetylcholinesterase with respect to motor neurons; or (4) decreased symptoms of 
neuron dysfunction in vivo. Such effects may be measured by any method known in 
the art. In preferred, non-limiting embodiments, increased survival of neurons may 
routinely be measured using a method set forth herein or otherwise known in the art, 

15 such as, for example, the method set forth in Arakawa et al. (J. Neurosci. 

10:3507-3515 (1990)); increased sprouting of neurons may be detected by methods 
known in the art, such as, for example, the methods set forth in Pestronk et al. (Exp. 
Neurol. 70:65-82 (1980)) or Brown et al. (Ann. Rev. Neurosci. 4:17-42 (1981)); 
increased production of neuron-associated molecules may be measured by bioassay, 

20 enzymatic assay, antibody binding, Northern blot assay, etc., using techniques known 
in the art and depending on the molecule to be measured; and motor neuron 
dysfunction may be measured by assessing the physical manifestation of motor 
neuron disorder, e.g., weakness, motor neuron conduction velocity, or functional 
disability. 

25 In specific embodiments, motor neuron diseases, disorders, and/or conditions 

that may be treated, prevented, and/or diagnosed according to the invention include, 
but are not limited to, diseases, disorders, and/or conditions such as infarction, 
infection, exposure to toxin, trauma, surgical damage, degenerative disease or 
malignancy that may affect motor neurons as well as other components of the nervous 

30 system, as well as diseases, disorders, and/or conditions that selectively affect neurons 
such as amyotrophic lateral sclerosis, and including, but not limited to, progressive 
spinal muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile 



224 

and juvenile muscular atrophy, progressive bulbar paralysis of childhood (Fazio- 
Londe syndrome), poliomyelitis and the post polio syndrome, and Hereditary 
Motorsensory Neuropathy (Charcot-Marie-Tooth Disease). 

Infectious Disease 

A polypeptide or polynucleotide and/or agonist or antagonist of the present 
invention can be used to treat, prevent, and/or diagnose infectious agents. For 
example, by increasing the immune response, particularly increasing the proliferation 
and differentiation of B and/or T cells, infectious diseases may be treated, prevented, 
and/or diagnosed. The immune response may be increased by either enhancing an 
existing immune response, or by initiating a new immune response. Alternatively, 
polypeptide or polynucleotide and/or agonist or antagonist of the present invention 
may also directly inhibit the infectious agent, without necessarily eliciting an immune 
response. 

Viruses are one example of an infectious agent that can cause disease or 
symptoms that can be treated, prevented, and/or diagnosed by a polynucleotide or 
polypeptide and/or agonist or antagonist of the present invention. Examples of 
viruses, include, but are not limited to Examples of viruses, include, but are not 
limited to the following DNA and RNA viruses and viral families: Arbovirus, 
Adenoviridae, Arenaviridae, Arterivirus, Birnaviridae, Bunyaviridae, Caliciviridae, 
Circoviridae, Coronaviridae, Dengue, EBV, HIV, Flaviviridae, Hepadnaviridae 
(Hepatitis), Herpesviridae (such as, Cytomegalovirus, Herpes Simplex, Herpes 
Zoster), Mononegavirus (e.g., Paramyxoviridae, Morbillivirus, Rhabdoviridae), 
Orthomyxoviridae (e.g., Influenza A, Influenza B, and parainfluenza), Papiloma 
virus, Papovaviridae, Parvoviridae, Picornaviridae, Poxviridae (such as Smallpox or 
Vaccinia), Reoviridae (e.g., Rotavirus), Retroviridae (HTLV-I, HTLV-II, Lentivirus), 
and Togaviridae (e.g., Rubivirus). Viruses falling within these families can cause a 
variety of diseases or symptoms, including, but not limited to: arthritis, bronchiollitis, 
respiratory syncytial virus, encephalitis, eye infections (e.g., conjunctivitis, keratitis), 
chronic fatigue syndrome, hepatitis (A, B, C, E, Chronic Active, Delta), Japanese B 
encephalitis, Junin, Chikungunya, Rift Valley fever, yellow fever, meningitis, 
opportunistic infections (e.g., AIDS), pneumonia, Burkitt's Lymphoma, chickenpox, 
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hemorrhagic fever, Measles, Mumps, Parainfluenza, Rabies, the common cold, Polio, 
leukemia, Rubella, sexually transmitted diseases, skin diseases (e.g., Kaposi's, warts), 
and viremia. polynucleotides or polypeptides, or agonists or antagonists of the 
invention, can be used to treat, prevent, and/or diagnose any of these symptoms or 
5 diseases, hi specific embodiments, polynucleotides, polypeptides, or agonists or 
antagonists of the invention are used to treat, prevent, and/or diagnose: meningitis, 
Dengue, EBV, and/or hepatitis (e.g., hepatitis B). In an additional specific 
embodiment polynucleotides, polypeptides, or agonists or antagonists of the invention 
are used to treat patients nonresponsive to one or more other commercially available 
10 hepatitis vaccines. In a further specific embodiment polynucleotides, polypeptides, or 
agonists or antagonists of the invention are used to treat, prevent, and/or diagnose 
AIDS. 

Similarly, bacterial or fungal agents that can cause disease or symptoms and 
that can be treated, prevented, and/or diagnosed by a polynucleotide or polypeptide 

15 and/or agonist or antagonist of the present invention include, but not limited to, 

include, but not limited to, the following Gram-Negative and Gram-positive bacteria 
and bacterial families and fungi: Actinomycetales (e.g., Corynebacterium, 
Mycobacterium, Norcardia), Cryptococcus neoformans, Aspergillosis, Bacillaceae 
(e.g., Anthrax, Clostridium), Bacteroidaceae, Blastomycosis, Bordetella, Borrelia 

20 (e.g., Borrelia burgdorferi), Brucellosis, Candidiasis, Campylobacter, 

Coccidioidomycosis, Cryptococcosis, Dermatocycoses, E. coli (e.g., Enterotoxigenic 
E. coli and Enterohemorrhagic E. coli), Enterobacteriaceae (Klebsiella, Salmonella 
(e.g., Salmonella typhi, and Salmonella paratyphi), Serratia, Yersinia), Erysipelothrix, 
Helicobacter, Legionellosis, Leptospirosis, Listeria, Mycoplasmatales, 

25 Mycobacterium leprae, Vibrio cholerae, Neisseriaceae (e.g., Acinetobacter, 

Gonorrhea, Menigococcal), Meisseria meningitidis, Pasteurellacea Infections (e.g., 
Actinobacillus, Heamophilus (e.g., Heamophilus influenza type B), Pasteurella), 
Pseudomonas, Rickettsiaceae, Chlamydiaceae, Syphilis, Shigella spp., 
Staphylococcal, Meningiococcal, Pneumococcal and Streptococcal (e.g., 

30 Streptococcus pneumoniae and Group B Streptococcus). These bacterial or fungal 
families can cause the following diseases or symptoms, including, but not limited to: 
bacteremia, endocarditis, eye infections (conjunctivitis, tuberculosis, uveitis), 
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gingivitis, opportunistic infections (e.g., AIDS related infections), paronychia, 
prosthesis-related infections, Reiter's Disease, respiratory tract infections, such as 
Whooping Cough or Empyema, sepsis, Lyme Disease, Cat-Scratch Disease, 
Dysentery, Paratyphoid Fever, food poisoning, Typhoid, pneumonia, Gonorrhea, 
5 meningitis (e.g., mengitis types A and B), Chlamydia, Syphilis, Diphtheria, Leprosy, 
Paratuberculosis, Tuberculosis, Lupus, Botulism, gangrene, tetanus, impetigo, 
Rheumatic Fever, Scarlet Fever, sexually transmitted diseases, skin diseases (e.g., 
cellulitis, dermatocycoses), toxemia, urinary tract infections, wound infections. 
Polynucleotides or polypeptides, agonists or antagonists of the invention, can be used 
10 to treat, prevent, and/or diagnose any of these symptoms or diseases. In specific 

embodiments, polynucleotides, polypeptides, agonists or antagonists of the invention 
are used to treat, prevent, and/or diagnose: tetanus, Diptheria, botulism, and/or 
meningitis type B. 

Moreover, parasitic agents causing disease or symptoms that can be treated, 

1 5 prevented, and/or diagnosed by a polynucleotide or polypeptide and/or agonist or 
antagonist of the present invention include, but not limited to, the following families 
or class: Amebiasis, Babesiosis, Coccidiosis, Cryptosporidiosis, Dientamoebiasis, 
Dourine, Ectoparasitic, Giardiasis, Helminthiasis, Leishmaniasis, Theileriasis, 
Toxoplasmosis, Trypanosomiasis, and Trichomonas and Sporozoans (e.g., 

20 Plasmodium virax, Plasmodium falciparium, Plasmodium malariae and Plasmodium 
ovale). These parasites can cause a variety of diseases or symptoms, including, but 
not limited to: Scabies, Trombiculiasis, eye infections, intestinal disease (e.g., 
dysentery, giardiasis), liver disease, lung disease, opportunistic infections (e.g., AIDS 
related), malaria, pregnancy complications, and toxoplasmosis, polynucleotides or 

25 polypeptides, or agonists or antagonists of the invention, can be used totreat, prevent, 
and/or diagnose any of these symptoms or diseases. In specific embodiments, 
polynucleotides, polypeptides, or agonists or antagonists of the invention are used to 
treat, prevent, and/or diagnose malaria. 

Preferably, treatment or prevention using a polypeptide or polynucleotide 

30 and/or agonist or antagonist of the present invention could either be by administering 
an effective amount of a polypeptide to the patient, or by removing cells from the 
patient, supplying the cells with a polynucleotide of the present invention, and 



227 



returning the engineered cells to the patient (ex vivo therapy). Moreover, the 
polypeptide or polynucleotide of the present invention can be used as an antigen in a 
vaccine to raise an immune response against infectious disease. 

5 Regeneration 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention can be used to differentiate, proliferate, and attract cells, leading to the 
regeneration of tissues. (See, Science 276:59-87 (1997).) The regeneration of tissues 
could be used to repair, replace, or protect tissue damaged by congenital defects, 

10 trauma (wounds, burns, incisions, or ulcers), age, disease (e.g. osteoporosis, 

osteocarthritis, periodontal disease, liver failure), surgery, including cosmetic plastic 
surgery, fibrosis, reperfusion injury, or systemic cytokine damage. 

Tissues that could be regenerated using the present invention include organs 
(e.g., pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal 

15 or cardiac), vasculature (including vascular and lymphatics), nervous, hematopoietic, 
and skeletal (bone, cartilage, tendon, and ligament) tissue. Preferably, regeneration 
occurs without or decreased scarring. Regeneration also may include angiogenesis. 

Moreover, a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention may increase regeneration of tissues difficult to heal. For example, 

20 increased tendon/ligament regeneration would quicken recovery time after damage. 
A polynucleotide or polypeptide and/or agonist or antagonist of the present invention 
could also be used prophylactically in an effort to avoid damage. Specific diseases 
that could be treated, prevented, and/or diagnosed include of tendinitis, carpal tunnel 
syndrome, and other tendon or ligament defects. A further example of tissue 

25 regeneration of non-healing wounds includes pressure ulcers, ulcers associated with 
vascular insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using a 
polynucleotide or polypeptide and/or agonist or antagonist of the present invention to 
proliferate and differentiate nerve cells. Diseases that could be treated, prevented, 

30 and/or diagnosed using this method include central and peripheral nervous system 
diseases, neuropathies, or mechanical and traumatic diseases, disorders, and/or 
conditions (e.g., spinal cord disorders, head trauma, cerebrovascular disease, and 
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stoke). Specifically, diseases associated with peripheral nerve injuries, peripheral 
neuropathy (e.g., resulting from chemotherapy or other medical therapies), localized 
neuropathies, and central nervous system diseases (e.g., Alzheimer's disease, 
Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis, and Shy- 
5 Drager syndrome), could all be treated, prevented, and/or diagnosed using the 

polynucleotide or polypeptide and/or agonist or antagonist of the present invention. 

Chemotaxis 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 

10 invention may have chemotaxis activity. A chemotaxic molecule attracts or mobilizes 
cells (e.g., monocytes, fibroblasts, neutrophils, T-cells, mast cells, eosinophils, 
epithelial and/or endothelial cells) to a particular site in the body, such as 
inflammation, infection, or site of hyperproliferation. The mobilized cells can then 
fight off and/or heal the particular trauma or abnormality. 

15 A polynucleotide or polypeptide and/or agonist or antagonist of the present 

invention may increase chemotaxic activity of particular cells. These chemotactic 
molecules can then be used to treat, prevent, and/or diagnose inflammation, infection, 
hyperproliferative diseases, disorders, and/or conditions, or any immune system 
disorder by increasing the number of cells targeted to a particular location in the body. 

20 For example, chemotaxic molecules can be used to treat, prevent, and/or diagnose 

wounds and other trauma to tissues by attracting immune cells to the injured location. 
Chemotactic molecules of the present invention can also attract fibroblasts, which can 
be used to treat, prevent, and/or diagnose wounds. 

It is also contemplated that a polynucleotide or polypeptide and/or agonist or 

25 antagonist of the present invention may inhibit chemotactic activity. These molecules 
could also be used totreat, prevent, and/or diagnose diseases, disorders, and/or 
conditions. Thus, a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention could be used as an inhibitor of chemotaxis. 
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Binding Activity 

A polypeptide of the present invention may be used to screen for molecules 
that bind to the polypeptide or for molecules to which the polypeptide binds. The 
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binding of the polypeptide and the molecule may activate (agonist), increase, inhibit 
(antagonist), or decrease activity of the polypeptide or the molecule bound. Examples 
of such molecules include antibodies, oligonucleotides, proteins (e.g., receptors),or 
small molecules. 

5 Preferably, the molecule is closely related to the natural ligand of the 

polypeptide, e.g., a fragment of the ligand, or a natural substrate, a ligand, a structural 
or functional mimetic. (See, Coligan et al., Current Protocols in Immunology 
1(2): Chapter 5 (1991).) Similarly, the molecule can be closely related to the natural 
receptor to which the polypeptide binds, or at least, a fragment of the receptor capable 

1 0 of being bound by the polypeptide (e.g., active site). In either case, the molecule can 
be rationally designed using known techniques. 

Preferably, the screening for these molecules involves producing appropriate 
cells which express the polypeptide, either as a secreted protein or on the cell 
membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E. coli. 

1 5 Cells expressing the polypeptide (or cell membrane containing the expressed 
polypeptide) are then preferably contacted with a test compound potentially 
containing the molecule to observe binding, stimulation, or inhibition of activity of 
either the polypeptide or the molecule. 

The assay may simply test binding of a candidate compound to the 

20 polypeptide, wherein binding is detected by a label, or in an assay involving 
competition with a labeled competitor. Further, the assay may test whether the 
candidate compound results in a signal generated by binding to the polypeptide. 

Alternatively, the assay can be carried out using cell-free preparations, 
polypeptide/molecule affixed to a solid support, chemical libraries, or natural product 

25 mixtures. The assay may also simply comprise the steps of mixing a candidate 

compound with a solution containing a polypeptide, measuring polypeptide/molecule 
activity or binding, and comparing the polypeptide/molecule activity or binding to a 
standard. 

Preferably, an ELISA assay can measure polypeptide level or activity in a 
30 sample (e.g., biological sample) using a monoclonal or polyclonal antibody. The 
antibody can measure polypeptide level or activity by either binding, directly or 
indirectly, to the polypeptide or by competing with the polypeptide for a substrate. 
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Additionally, the receptor to which a polypeptide of the invention binds can be 
identified by numerous methods known to those of skill in the art, for example, ligand 
panning and FACS sorting (Coligan, et al., Current Protocols in Immun., 1(2), 
Chapter 5, (1991)). For example, expression cloning is employed wherein 
5 polyadenylated RNA is prepared from a cell responsive to the polypeptides, for 
example, NIH3T3 cells which are known to contain multiple receptors for the FGF 
family proteins, and SC-3 cells, and a cDNA library created from this RNA is divided 
into pools and used to transfect COS cells or other cells that are not responsive to the 
polypeptides. Transfected cells which are grown on glass slides are exposed to the 

10 polypeptide of the present invention, after they have been labelled. The polypeptides 
can be labeled by a variety of means including iodination or inclusion of a recognition 
site for a site-specific protein kinase. 

Following fixation and incubation, the slides are subjected to auto- 
radiographic analysis. Positive pools are identified and sub-pools are prepared and re- 

15 transfected using an iterative sub-pooling and re-screening process, eventually 
yielding a single clones that encodes the putative receptor. 

As an alternative approach for receptor identification, the labeled polypeptides 
can be photoaffinity linked with cell membrane or extract preparations that express 
the receptor molecule. Cross-linked material is resolved by PAGE analysis and 

20 exposed to X-ray film. The labeled complex containing the receptors of the 
polypeptides can be excised, resolved into peptide fragments, and subjected to protein 
microsequencing. The amino acid sequence obtained from microsequencing would 
be used to design a set of degenerate oligonucleotide probes to screen a cDNA library 
to identify the genes encoding the putative receptors. 

25 Moreover, the techniques of gene- shuffling, motif-shuffling, exon-shuffling, 

and/or codon-shuffling (collectively referred to as "DNA shuffling") may be 
employed to modulate the activities of polypeptides of the invention thereby 
effectively generating agonists and antagonists of polypeptides of the invention. See 
generally, U.S. Patent Nos. 5,605,793, 5,811,238, 5,830,721, 5,834,252, and 

30 5,837,458, and Patten, P. A., et al., Curr. Opinion Biotechnol. 8:724-33 (1997); 
Harayama, S. Trends Biotechnol. 16(2):76-82 (1998); Hansson, L. O., et al., J. Mol. 
Biol. 287:265-76 (1999); and Lorenzo, M. M. and Blasco, R. Biotechniques 
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24(2):308-13 (1998) (each of these patents and publications are hereby incorporated 
by reference). In one embodiment, alteration of polynucleotides and corresponding 
polypeptides of the invention may be achieved by DNA shuffling. DNA shuffling 
involves the assembly of two or more DNA segments into a desired polynucleotide 
5 sequence of the invention molecule by homologous, or site-specific, recombination. 
In another embodiment, polynucleotides and corresponding polypeptides of the 
invention may be alterred by being subjected to random mutagenesis by error-prone 
PCR, random nucleotide insertion or other methods prior to recombination. In 
another embodiment, one or more components, motifs, sections, parts, domains, 

10 fragments, etc., of the polypeptides of the invention may be recombined with one or 
more components, motifs, sections, parts, domains, fragments, etc. of one or more 
heterologous molecules. In preferred embodiments, the heterologous molecules are 
family members. In further preferred embodiments, the heterologous molecule is a 
growth factor such as, for example, platelet-derived growth factor (PDGF), 

15 insulin-like growth factor (IGF-I), transforming growth factor (TGF)-alpha, epidermal 
growth factor (EGF), fibroblast growth factor (FGF), TGF-beta, bone morphogenetic 
protein (BMP)-2, BMP-4, BMP-5, BMP-6, BMP-7, activins A and B, 
decapentaplegic(dpp), 60A, OP-2, dorsalin, growth differentiation factors (GDFs), 
nodal, MIS, inhibin-alpha, TGF-betal, TGF-beta2, TGF-beta3, TGF-beta5, and glial- 

20 derived neurotrophic factor (GDNF). 

Other preferred fragments are biologically active fragments of the 
polypeptides of the invention. Biologically active fragments are those exhibiting 
activity similar, but not necessarily identical, to an activity of the polypeptide. The 
biological activity of the fragments may include an improved desired activity, or a 

25 decreased undesirable activity. 

Additionally, this invention provides a method of screening compounds to 
identify those which modulate the action of the polypeptide of the present invention. 
An example of such an assay comprises combining a mammalian fibroblast cell, a the 
polypeptide of the present invention, the compound to be screened and 3[H] 

30 thymidine under cell culture conditions where the fibroblast cell would normally 
proliferate. A control assay may be performed in the absence of the compound to be 
screened and compared to the amount of fibroblast proliferation in the presence of the 
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compound to determine if the compound stimulates proliferation by determining the 
uptake of 3[H] thymidine in each case. The amount of fibroblast cell proliferation is 
measured by liquid scintillation chromatography which measures the incorporation of 
3[H] thymidine. Both agonist and antagonist compounds may be identified by this 
5 procedure. 

In another method, a mammalian cell or membrane preparation expressing a 
receptor for a polypeptide of the present invention is incubated with a labeled 
polypeptide of the present invention in the presence of the compound. The ability of 
the compound to enhance or block this interaction could then be measured. 

10 Alternatively, the response of a known second messenger system following 
interaction of a compound to be screened and the receptor is measured and the ability 
of the compound to bind to the receptor and elicit a second messenger response is 
measured to determine if the compound is a potential agonist or antagonist. Such 
second messenger systems include but are not limited to, cAMP guanylate cyclase, 

1 5 ion channels or phosphoinositide hydrolysis. 

All of these above assays can be used as diagnostic or prognostic markers. 
The molecules discovered using these assays can be used to treat, prevent, and/or 
diagnose disease or to bring about a particular result in a patient (e.g., blood vessel 
growth) by activating or inhibiting the polypeptide/molecule. Moreover, the assays 

20 can discover agents which may inhibit or enhance the production of the polypeptides 
of the invention from suitably manipulated cells or tissues. Therefore, the invention 
includes a method of identifying compounds which bind to the polypeptides of the 
invention comprising the steps of: (a) incubating a candidate binding compound with 
the polypeptide; and (b) determining if binding has occurred. Moreover, the 

25 invention includes a method of identifying agonists/antagonists comprising the steps 
of: (a) incubating a candidate compound with the polypeptide, (b) assaying a 
biological activity , and (b) determining if a biological activity of the polypeptide has 
been altered. 

Also, one could identify molecules bind a polypeptide of the invention 
30 experimentally by using the beta-pleated sheet regions contained in the polypeptide 
sequence of the protein. Accordingly, specific embodiments of the invention are 
directed to polynucleotides encoding polypeptides which comprise, or alternatively 
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consist of, the amino acid sequence of each beta pleated sheet regions in a disclosed 
polypeptide sequence. Additional embodiments of the invention are directed to 
polynucleotides encoding polypeptides which comprise, or alternatively consist of, 
any combination or all of contained in the polypeptide sequences of the invention. 
5 Additional preferred embodiments of the invention are directed to polypeptides which 
comprise, or alternatively consist of, the amino acid sequence of each of the beta 
pleated sheet regions in one of the polypeptide sequences of the invention. Additional 
embodiments of the invention are directed to polypeptides which comprise, or 
alternatively consist of, any combination or all of the beta pleated sheet regions in one 
10 of the polypeptide sequences of the invention. 

Targeted Delivery 

In another embodiment, the invention provides a method of delivering 
compositions to targeted cells expressing a receptor for a polypeptide of the invention, 

15 or cells expressing a cell bound form of a polypeptide of the invention. 

As discussed herein, polypeptides or antibodies of the invention may be 
associated with heterologous polypeptides, heterologous nucleic acids, toxins, or 
prodrugs via hydrophobic, hydrophilic, ionic and/or covalent interactions. In one 
embodiment, the invention provides a method for the specific delivery of 

20 compositions of the invention to cells by administering polypeptides of the invention 
(including antibodies) that are associated with heterologous polypeptides or nucleic 
acids. In one example, the invention provides a method for delivering a therapeutic 
protein into the targeted cell. In another example, the invention provides a method for 
delivering a single stranded nucleic acid (e.g., antisense or ribozymes) or double 

25 stranded nucleic acid (e.g., DNA that can integrate into the cell's genome or replicate 
episomally and that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides a method for the specific 
destruction of cells (e.g., the destruction of tumor cells) by administering polypeptides 
of the invention (e.g., polypeptides of the invention or antibodies of the invention) in 

30 association with toxins or cytotoxic prodrugs. 

By "toxin" is meant compounds that bind and activate endogenous cytotoxic 
effector systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of 
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toxins, or any molecules or enzymes not normally present in or on the surface of a cell 
that under defined conditions cause the cell's death. Toxins that may be used 
according to the methods of the invention include, but are not limited to, radioisotopes 
known in the art, compounds such as, for example, antibodies (or complement fixing 
5 containing portions thereof) that bind an inherent or induced endogenous cytotoxic 
effector system, thymidine kinase, endonuclease, RNAse, alpha toxin, ricin, abrin, 
Pseudomonas exotoxin A, diphtheria toxin, saporin, momordin, gelonin, pokeweed 
antiviral protein, alpha-sarcin and cholera toxin. By "cytotoxic prodrug" is meant a 
non-toxic compound that is converted by an enzyme, normally present in the cell, into 
10 a cytotoxic compound. Cytotoxic prodrugs that may be used according to the 
methods of the invention include, but are not limited to, glutamyl derivatives of 
benzoic acid mustard alkylating agent, phosphate derivatives of etoposide or 
mitomycin C, cytosine arabinoside, daunorubisin, and phenoxyacetamide derivatives 
of doxorubicin. 

15 

Drug Screening 

Further contemplated is the use of the polypeptides of the present invention, or 
the polynucleotides encoding these polypeptides, to screen for molecules which 
modify the activities of the polypeptides of the present invention. Such a method 

20 would include contacting the polypeptide of the present invention with a selected 
compound(s) suspected of having antagonist or agonist activity, and assaying the 
activity of these polypeptides following binding. 

This invention is particularly useful for screening therapeutic compounds by 
using the polypeptides of the present invention, or binding fragments thereof, in any 

25 of a variety of drug screening techniques. The polypeptide or fragment employed in 
such a test may be affixed to a solid support, expressed on a cell surface, free in 
solution, or located intracellularly. One method of drug screening utilizes eukaryotic 
or prokaryotic host cells which are stably transformed with recombinant nucleic acids 
expressing the polypeptide or fragment. Drugs are screened against such transformed 

30 cells in competitive binding assays. One may measure, for example, the formulation 
of complexes between the agent being tested and a polypeptide of the present 
invention. 
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Thus, the present invention provides methods of screening for drugs or any 
other agents which affect activities mediated by the polypeptides of the present 
invention. These methods comprise contacting such an agent with a polypeptide of the 
present invention or a fragment thereof and assaying for the presence of a complex 
5 between the agent and the polypeptide or a fragment thereof, by methods well known 
in the art. In such a competitive binding assay, the agents to screen are typically 
labeled. Following incubation, free agent is separated from that present in bound 
form, and the amount of free or uncomplexed label is a measure of the ability of a 
particular agent to bind to the polypeptides of the present invention. 

10 Another technique for drug screening provides high throughput screening for 

compounds having suitable binding affinity to the polypeptides of the present 
invention, and is described in great detail in European Patent Application 84/03564, 
published on September 13, 1984, which is incorporated herein by reference herein. 
Briefly stated, large numbers of different small peptide test compounds are 

15 synthesized on a solid substrate, such as plastic pins or some other surface. The 
peptide test compounds are reacted with polypeptides of the present invention and 
washed. Bound polypeptides are then detected by methods well known in the art. 
Purified polypeptides are coated directly onto plates for use in the aforementioned 
drug screening techniques. In addition, non-neutralizing antibodies may be used to 

20 capture the peptide and immobilize it on the solid support. 

This invention also contemplates the use of competitive drug screening assays 
in which neutralizing antibodies capable of binding polypeptides of the present 
invention specifically compete with a test compound for binding to the polypeptides 
or fragments thereof. In this manner, the antibodies are used to detect the presence of 

25 any peptide which shares one or more antigenic epitopes with a polypeptide of the 
invention. 

Polypeptides of the Invention Binding Peptides and Other Molecules 

The invention also encompasses screening methods for identifying 
30 polypeptides and nonpolypeptides that bind polypeptides of the invention, and the 
polypeptide of the invention binding molecules identified thereby. These binding 
molecules are useful, for example, as agonists and antagonists of the polypeptides of 
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the invention. Such agonists and antagonists can be used, in accordance with the 
invention, in the therapeutic embodiments described in detail, below. 
This method comprises the steps of: 

a. contacting a polypeptide of the invention with a plurality of molecules; and 
5 b. identifying a molecule that binds the polypeptide of the invention. 

The step of contacting the polypeptide of the invention with the plurality of 
molecules may be effected in a number of ways. For example, one may contemplate 
immobilizing the polypeptide of the invention on a solid support and bringing a 
solution of the plurality of molecules in contact with the immobilized polypeptide of 

10 the invention. Such a procedure would be akin to an affinity chromatographic process, 
with the affinity matrix being comprised of the immobilized polypeptide of the 
invention. The molecules having a selective affinity for the polypeptide of the 
invention can then be purified by affinity selection. The nature of the solid support, 
process for attachment of the polypeptide of the invention to the solid support, 

15 solvent, and conditions of the affinity isolation or selection are largely conventional 
and well known to those of ordinary skill in the art. 

Alternatively, one may also separate a plurality of polypeptides into 
substantially separate fractions comprising a subset of or individual polypeptides. For 
instance, one can separate the plurality of polypeptides by gel electrophoresis, column 

20 chromatography, or like method known to those of ordinary skill for the separation of 
polypeptides. The individual polypeptides can also be produced by a transformed host 
cell in such a way as to be expressed on or about its outer surface (e.g., a recombinant 
phage). Individual isolates can then be "probed" by the polypeptide of the invention, 
optionally in the presence of an inducer should one be required for expression, to 

25 determine if any selective affinity interaction takes place between the polypeptide of 
the invention and the individual clone. Prior to contacting the polypeptide of the 
invention with each fraction comprising individual polypeptides, the polypeptides 
could first be transferred to a solid support for additional convenience. Such a solid 
support may simply be a piece of filter membrane, such as one made of nitrocellulose 

30 or nylon. In this manner, positive clones could be identified from a collection of 
transformed host cells of an expression library, which harbor a DNA construct 
encoding a polypeptide having a selective affinity for a polypeptide of the invention. 
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Furthermore, the amino acid sequence of the polypeptide having a selective affinity 
for the polypeptide of the invention can be determined directly by conventional means 
or the coding sequence of the DNA encoding the polypeptide can frequently be 
determined more conveniently. The primary sequence can then be deduced from the 
corresponding DNA sequence. If the amino acid sequence is to be determined from 
the polypeptide itself, one may use microsequencing techniques. The sequencing 
technique may include mass spectroscopy. 

In certain situations, it may be desirable to wash away any unbound 
polypeptide of the invention, or alternatively, unbound polypeptides, from a mixture 
of the polypeptide of the invention and the plurality of polypeptides prior to 
attempting to determine or to detect the presence of a selective affinity interaction. 
Such a wash step may be particularly desirable when the polypeptide of the invention 
or the plurality of polypeptides is bound to a solid support. 

The plurality of molecules provided according to this method may be provided 
by way of diversity libraries, such as random or combinatorial peptide or nonpeptide 
libraries which can be screened for molecules that specifically bind to a polypeptide 
of the invention. Many libraries are known in the art that can be used, e.g., chemically 
synthesized libraries, recombinant (e.g., phage display libraries), and in vitro 
translation-based libraries. Examples of chemically synthesized libraries are 
described in Fodor et al., 1991, Science 251:767-773; Houghten et al., 1991, Nature 
354:84-86; Lam et al., 1991, Nature 354:82-84; Medynski, 1994, Bio/Technology 
12:709-71 0;Gallop et al., 1994, J. Medicinal Chemistry 37(9):1233-1251; Ohlmeyer 
et al., 1993, Proc. Natl. Acad. Sci. USA 90:10922-10926; Erb et al., 1994, Proc. Natl. 
Acad. Sci. USA 91:11422-11426; Houghten et al., 1992, Biotechniques 13:412; 
Jayawickreme et al., 1994, Proc. Natl. Acad. Sci. USA 91:1614-1618; Salmon et al., 
1993, Proc. Natl. Acad. Sci. USA 90:1 1708-11712; PCT Publication No. WO 
93/20242; and Brenner and Lerner, 1992, Proc. Natl. Acad. Sci. USA 89:5381-5383. 

Examples of phage display libraries are described in Scott and Smith, 1990, 
Science 249:386-390; Devlin et al., 1990, Science, 249:404-406; Christian, R. B., et 
al., 1992, J. Mol. Biol. 227:711-718); Lenstra, 1992, J. Immunol. Meth. 152:149-157; 
Kay et al., 1993, Gene 128:59-65; and PCT Publication No. WO 94/18318 dated Aug. 
18, 1994. 
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In vitro translation-based libraries include but are not limited to those 
described in PCT Publication No. WO 91/05058 dated Apr. 18, 1991; and Mattheakis 
et al., 1994, Proc. Natl. Acad. Sci. USA 91:9022-9026. 

By way of examples of nonpeptide libraries, a benzodiazepine library (see 
5 e.g., Bunin et al., 1994, Proc. Natl. Acad. Sci. USA 91 :4708-4712) can be adapted for 
use. Peptoid libraries (Simon et al., 1992, Proc. Natl. Acad. Sci. USA 89:9367-9371) 
can also be used. Another example of a library that can be used, in which the amide 
functionalities in peptides have been permethylated to generate a chemically 
transformed combinatorial library, is described by Ostresh et al. (1994, Proc. Natl. 
10 Acad. Sci. USA 91:11138-11142). 

The variety of non-peptide libraries that are useful in the present invention is 
great. For example, Ecker and Crooke, 1995, Bio/Technology 13:351-360 list 
benzodiazepines, hydantoins, piperazinediones, biphenyls, sugar analogs, beta- 
mercaptoketones, arylacetic acids, acylpiperidines, benzopyrans, cubanes, xanthines, 
15 aminimides, and oxazolones as among the chemical species that form the basis of 
various libraries. 

Non-peptide libraries can be classified broadly into two types: decorated 
monomers and oligomers. Decorated monomer libraries employ a relatively simple 
scaffold structure upon which a variety functional groups is added. Often the scaffold 

20 will be a molecule with a known useful pharmacological activity. For example, the 
scaffold might be the benzodiazepine structure. 

Non-peptide oligomer libraries utilize a large number of monomers that are 
assembled together in ways that create new shapes that depend on the order of the 
monomers. Among the monomer units that have been used are carbamates, 

25 pyrrolinones, and morpholinos. Peptoids, peptide-like oligomers in which the side 

chain is attached to the alpha amino group rather than the alpha carbon, form the basis 
of another version of non-peptide oligomer libraries. The first non-peptide oligomer 
libraries utilized a single type of monomer and thus contained a repeating backbone. 
Recent libraries have utilized more than one monomer, giving the libraries added 

30 flexibility. 

Screening the libraries can be accomplished by any of a variety of commonly 
known methods. See, e.g., the following references, which disclose screening of 
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peptide libraries: Parmley and Smith, 1989, Adv. Exp. Med. Biol. 251:215-218; Scott 
and Smith, 1990, Science 249:386-390; Fowlkes et al., 1992; BioTechniques 13:422- 
427; Oldenburg et al., 1992, Proc. Natl. Acad. Sci. USA 89:5393-5397; Yu et al., 
1994, Cell 76:933-945; Staudt et al, 1988, Science 241:577-580; Bock et al., 1992, 
5 Nature 355:564-566; Tuerk et al., 1992, Proc. Natl. Acad. Sci. USA 89:6988-6992; 
Ellington et al., 1992, Nature 355:850-852; U.S. Pat. No. 5,096,815, U.S. Pat. No. 
5,223,409, and U.S. Pat. No. 5,198,346, all to Ladner et al.; Rebar and Pabo, 1993, 
Science 263:671-673; and CT Publication No. WO 94/18318. 

In a specific embodiment, screening to identify a molecule that binds a 

1 0 polypeptide of the invention can be carried out by contacting the library members 

with a polypeptide of the invention immobilized on a solid phase and harvesting those 
library members that bind to the polypeptide of the invention. Examples of such 
screening methods, termed "panning" techniques are described by way of example in 
Parmley and Smith, 1988, Gene 73:305-318; Fowlkes et al., 1992, BioTechniques 

15 13:422-427; PCT Publication No. WO 94/18318; and in references cited herein. 

In another embodiment, the two-hybrid system for selecting interacting 
proteins in yeast (Fields and Song, 1989, Nature 340:245-246; Chien et al., 1991, 
Proc. Natl. Acad. Sci. USA 88:9578-9582) can be used to identify molecules that 
specifically bind to a polypeptide of the invention. 

20 Where the polypeptide of the invention binding molecule is a polypeptide, the 

polypeptide can be conveniently selected from any peptide library, including random 
peptide libraries, combinatorial peptide libraries, or biased peptide libraries. The term 
"biased" is used herein to mean that the method of generating the library is 
manipulated so as to restrict one or more parameters that govern the diversity of the 

25 resulting collection of molecules, in this case peptides. 

Thus, a truly random peptide library would generate a collection of peptides in 
which the probability of finding a particular amino acid at a given position of the 
peptide is the same for all 20 amino acids. A bias can be introduced into the library, 
however, by specifying, for example, that a lysine occur every fifth amino acid or that 

30 positions 4, 8, and 9 of a decapeptide library be fixed to include only arginine. 

Clearly, many types of biases can be contemplated, and the present invention is not 
restricted to any particular bias. Furthermore, the present invention contemplates 
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specific types of peptide libraries, such as phage displayed peptide libraries and those 
that utilize a DNA construct comprising a lambda phage vector with a DNA insert. 

As mentioned above, in the case of a polypeptide of the invention binding 
molecule that is a polypeptide, the polypeptide may have about 6 to less than about 60 
amino acid residues, preferably about 6 to about 10 amino acid residues, and most 
preferably, about 6 to about 22 amino acids, hi another embodiment, a polypeptide of 
the invention binding polypeptide has in the range of 1 5-100 amino acids, or 20-50 
amino acids. 

The selected polypeptide of the invention binding polypeptide can be obtained 
by chemical synthesis or recombinant expression. 

Antisense And Ribozvme (Antagonists) 

In specific embodiments, antagonists according to the present invention are 
nucleic acids corresponding to the sequences contained in SEQ ID NO:X, or the 
complementary strand thereof, and/or to nucleotide sequences contained a deposited 
clone. In one embodiment, antisense sequence is generated internally by the 
organism, in another embodiment, the antisense sequence is separately administered 
(see, for example, O'Connor, Neurochem., 56:560 (1991). Oligodeoxynucleotides as 
Anitsense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). 
Antisense technology can be used to control gene expression through antisense DNA 
or RNA, or through triple-helix formation. Antisense techniques are discussed for 
example, in Okano, Neurochem., 56:560 (1991); Oligodeoxynucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). Triple helix 
formation is discussed in, for instance, Lee et al., Nucleic Acids Research, 6:3073 
(1979); Cooney et al., Science, 241 :456 (1988); and Dervan et al., Science, 251 :1300 
(1991). The methods are based on binding of a polynucleotide to a complementary 
DNA or RNA. 

For example, the use of c-myc and c-myb antisense RNA constructs to inhibit 
the growth of the non-lymphocytic leukemia cell line HL-60 and other cell lines was 
previously described. (Wickstrom et al. (1988); Anfossi et al. (1989)). These 
experiments were performed in vitro by incubating cells with the oligoribonucleotide. 
A similar procedure for in vivo use is described in WO 91/15580. Briefly, a pair of 



241 



oligonucleotides for a given antisense RNA is produced as follows: A sequence 
complimentary to the first 15 bases of the open reading frame is flanked by an EcoRl 
site on the 5 end and a Hindlll site on the 3 end. Next, the pair of oligonucleotides is 
heated at 90°C for one minute and then annealed in 2X ligation buffer (20mM TRIS 
5 HC1 pH 7.5, lOmM MgC12, 10MM dithiothreitol (DTT) and 0.2 raM ATP) and then 
ligated to the EcoRl/Hind III site of the retroviral vector PMV7 (WO 91/15580). 

For example, the 5' coding portion of a polynucleotide that encodes the mature 
polypeptide of the present invention may be used to design an antisense RNA 
oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide 

10 is designed to be complementary to a region of the gene involved in transcription 
thereby preventing transcription and the production of the receptor. The antisense 
RNA oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the 
mRNA molecule into receptor polypeptide. 

In one embodiment, the antisense nucleic acid of the invention is produced 

1 5 intracellularly by transcription from an exogenous sequence. For example, a vector or 
a portion thereof, is transcribed, producing an antisense nucleic acid (RNA) of the 
invention. Such a vector would contain a sequence encoding the antisense nucleic 
acid of the invention. Such a vector can remain episomal or become chromosomally 
integrated, as long as it can be transcribed to produce the desired antisense RNA. 

20 Such vectors can be constructed by recombinant DNA technology methods standard 
in the art. Vectors can be plasmid, viral, or others known in the art, used for 
replication and expression in vertebrate cells. Expression of the sequence encoding a 
polypeptide of the invention, or fragments thereof, can be by any promoter known in 
the art to act in vertebrate, preferably human cells. Such promoters can be inducible 

25 or constitutive. Such promoters include, but are not limited to, the SV40 early 

promoter region (Bernoist and Chambon, Nature, 29:304-310 (1981), the promoter 
contained in the 3 ' long terminal repeat of Rous sarcoma virus (Yamamoto et al., 
Cell, 22:787-797 (1980), the herpes thymidine promoter (Wagner et al., Proc. Natl. 
Acad. Sci. U.S.A., 78:1441-1445 (1981), the regulatory sequences of the 

30 metallothionein gene (Brinster et al, Nature, 296:39-42 (1982)), etc. 

The antisense nucleic acids of the invention comprise a sequence 
complementary to at least a portion of an RNA transcript of a gene of interest. 
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However, absolute complementarity, although preferred, is not required. A sequence 
"complementary to at least a portion of an RNA," referred to herein, means a 
sequence having sufficient complementarity to be able to hybridize with the RNA, 
forming a stable duplex; in the case of double stranded antisense nucleic acids of the 
5 invention, a single strand of the duplex DNA may thus be tested, or triplex formation 
may be assayed. The ability to hybridize will depend on both the degree of 
complementarity and the length of the antisense nucleic acid Generally, the larger the 
hybridizing nucleic acid, the more base mismatches with a RNA sequence of the 
invention it may contain and still form a stable duplex (or triplex as the case may be). 

10 One skilled in the art can ascertain a tolerable degree of mismatch by use of standard 
procedures to determine the melting point of the hybridized complex. 

Oligonucleotides that are complementary to the 5' end of the message, e.g., 
the 5' untranslated sequence up to and including the AUG initiation codon, should 
work most efficiently at inhibiting translation. However, sequences complementary 

15 to the 3' untranslated sequences of mRNAs have been shown to be effective at 
inhibiting translation of mRNAs as well. See generally, Wagner, R., Nature, 
372:333-335 (1994). Thus, oligonucleotides complementary to either the 5 ' - or 3 ' - 
non- translated, non-coding regions of a polynucleotide sequence of the invention 
could be used in an antisense approach to inhibit translation of endogenous mRNA. 

20 Oligonucleotides complementary to the 5' untranslated region of the mRNA should 
include the complement of the AUG start codon. Antisense oligonucleotides 
complementary to mRNA coding regions are less efficient inhibitors of translation but 
could be used in accordance with the invention. Whether designed to hybridize to the 
5 ' 3 ' - or coding region of mRNA, antisense nucleic acids should be at least six 

25 nucleotides in length, and are preferably oligonucleotides ranging from 6 to about 50 
nucleotides in length. In specific aspects the oligonucleotide is at least 10 
nucleotides, at least 17 nucleotides, at least 25 nucleotides or at least 50 nucleotides. 

The polynucleotides of the invention can be DNA or RNA or chimeric 
mixtures or derivatives or modified versions thereof, single-stranded or double- 

30 stranded. The oligonucleotide can be modified at the base moiety, sugar moiety, or 
phosphate backbone, for example, to improve stability of the molecule, hybridization, 
etc. The oligonucleotide may include other appended groups such as peptides (e.g., 



243 



for targeting host cell receptors in vivo), or agents facilitating transport across the cell 
membrane (see, e.g., Letsinger et al., Proc. Natl. Acad. Sci. U.S.A. 86:6553-6556 
(1989); Lemaitre et al., Proc. Natl. Acad. Sci., 84:648-652 (1987); PCT Publication 
NO: WO88/09810, published December 15, 1988) or the blood-brain barrier (see, 
e.g., PCT Publication NO: WO89/10134, published April 25, 1988), hybridization- 
triggered cleavage agents. (See, e.g., Krol et al., BioTechniques, 6:958-976 (1988)) 
or intercalating agents. (See, e.g., Zon, Pharm. Res., 5:539-549 (1988)). To this end, 
the oligonucleotide may be conjugated to another molecule, e.g., a peptide, 
hybridization triggered cross-linking agent, transport agent, hybridization-triggered 
cleavage agent, etc. 

The antisense oligonucleotide may comprise at least one modified base moiety 
which is selected from the group including, but not limited to, 5-fluorouracil, 
5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xantine, 4-acetylcytosine, 
5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-thiouridine, 
5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 
2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 3-methylcytosine, 
5-methylcytosine, N6-adenine, 7-methylguanine, 5-methylaminomethyluracil, 
5 -methoxyaminomethyl-2-thiouracil, beta-D-mannosylqueosine, 
5'-methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6- 
isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 
5-methyluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 
5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 
2,6-diaminopurine. 

The antisense oligonucleotide may also comprise at least one modified sugar 
moiety selected from the group including, but not limited to, arabinose, 
2-fluoroarabinose, xylulose, and hexose. 

In yet another embodiment, the antisense oligonucleotide comprises at least 
one modified phosphate backbone selected from the group including, but not limited 
to, a phosphorothioate, a phosphorodithioate, a phosphoramidothioate, a 
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phosphoramidate, a phosphordiamidate, a methylphosphonate, an alkyl 
phosphotriester, and a formacetal or analog thereof. 

In yet another embodiment, the antisense oligonucleotide is an a-anomeric 
oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded 
5 hybrids with complementary RNA in which, contrary to the usual b-units, the strands 
run parallel to each other (Gautier et al., Nucl. Acids Res., 15:6625-6641 (1987)). 
The oligonucleotide is a 2-0-methylribonucleotide (Inoue et al., Nucl. Acids Res., 
15:6131-6148 (1987)), or a chimeric RNA-DNA analogue (Inoue et al., FEBS Lett. 
215:327-330 (1987)). 

1 0 Polynucleotides of the invention may be synthesized by standard methods 

known in the art, e.g. by use of an automated DNA synthesizer (such as are 
commercially available from Biosearch, Applied Biosystems, etc.). As examples, 
phosphorothioate oligonucleotides may be synthesized by the method of Stein et al. 
(Nucl. Acids Res., 16:3209 (1988)), methylphosphonate oligonucleotides can be 

1 5 prepared by use of controlled pore glass polymer supports (Sarin et al., Proc. Natl. 
Acad. Sci. U.S.A., 85:7448-7451 (1988)), etc. 

While antisense nucleotides complementary to the coding region sequence of 
the invention could be used, those complementary to the transcribed untranslated 
region are most preferred. 

20 Potential antagonists according to the invention also include catalytic RNA, or 

a ribozyme (See, e.g., PCT International Publication WO 90/1 1364, published 
October 4, 1990; Sarver et al, Science, 247:1222-1225 (1990). While ribozymes that 
cleave mRNA at site specific recognition sequences can be used to destroy mRNAs 
corresponding to the polynucleotides of the invention, the use of hammerhead 

25 ribozymes is preferred. Hammerhead ribozymes cleave mRNAs at locations dictated 
by flanking regions that form complementary base pairs with the target mRNA. The 
sole requirement is that the target mRNA have the following sequence of two bases: 
5' -UG-3' . The construction and production of hammerhead ribozymes is well 
known in the art and is described more fully in Haseloff and Gerlach, Nature, 

30 334:585-591 (1988). There are numerous potential hammerhead ribozyme cleavage 
sites within each nucleotide sequence disclosed in the sequence listing. Preferably, 
the ribozyme is engineered so that the cleavage recognition site is located near the 5 ' 
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end of the mRNA corresponding to the polynucleotides of the invention; i.e., to 
increase efficiency and minimize the intracellular accumulation of non-functional 
mRNA transcripts. 

As in the antisense approach, the ribozymes of the invention can be composed 
5 of modified oligonucleotides (e.g. for improved stability, targeting, etc.) and should 
be delivered to cells which express the polynucleotides of the invention in vivo. 
DNA constructs encoding the ribozyme may be introduced into the cell in the same 
manner as described above for the introduction of antisense encoding DNA. A 
preferred method of delivery involves using a DNA construct "encoding" the 
0 ribozyme under the control of a strong constitutive promoter, such as, for example, 
pol III or pol II promoter, so that transfected cells will produce sufficient quantities of 
the ribozyme to destroy endogenous messages and inhibit translation. Since 
ribozymes unlike antisense molecules, are catalytic, a lower intracellular 
concentration is required for efficiency. 
5 Antagonist/agonist compounds may be employed to inhibit the cell growth 

and proliferation effects of the polypeptides of the present invention on neoplastic 
cells and tissues, i.e. stimulation of angiogenesis of tumors, and, therefore, retard or 
prevent abnormal cellular growth and proliferation, for example, in tumor formation 
or growth. 

20 The antagonist/agonist may also be employed to prevent hyper-vascular 

diseases, and prevent the proliferation of epithelial lens cells after extracapsular 
cataract surgery. Prevention of the mitogenic activity of the polypeptides of the 
present invention may also be desirous in cases such as restenosis after balloon 
angioplasty. 

25 The antagonist/agonist may also be employed to prevent the growth of scar 

tissue during wound healing. 

The antagonist/agonist may also be employed to treat, prevent, and/or 
diagnose the diseases described herein. 

Thus, the invention provides a method of treating or preventing diseases, 
30 disorders, and/or conditions, including but not limited to the diseases, disorders, 
and/or conditions listed throughout this application, associated with overexpression of 
a polynucleotide of the present invention by administering to a patient (a) an antisense 
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molecule directed to the polynucleotide of the present invention, and/or (b) a 

ribozyme directed to the polynucleotide of the present invention. 

invention, and/or (b) a ribozyme directed to the polynucleotide of the present 

invention 

Other Activities 

The polypeptide of the present invention, as a result of the ability to stimulate 
vascular endothelial cell growth, may be employed in treatment for stimulating re- 
vascularization of ischemic tissues due to various disease conditions such as 
thrombosis, arteriosclerosis, and other cardiovascular conditions. These polypeptide 
may also be employed to stimulate angiogenesis and limb regeneration, as discussed 
above. 

The polypeptide may also be employed for treating wounds due to injuries, 
burns, post-operative tissue repair, and ulcers since they are mitogenic to various cells 
of different origins, such as fibroblast cells and skeletal muscle cells, and therefore, 
facilitate the repair or replacement of damaged or diseased tissue. 

The polypeptide of the present invention may also be employed stimulate 
neuronal growth and to treat, prevent, and/or diagnose neuronal damage which occurs 
in certain neuronal disorders or neuro-degenerative conditions such as Alzheimer's 
disease, Parkinson's disease, and AIDS-related complex. The polypeptide of the 
invention may have the ability to stimulate chondrocyte growth, therefore, they may 
be employed to enhance bone and periodontal regeneration and aid in tissue 
transplants or bone grafts. 

The polypeptide of the present invention may be also be employed to prevent 
skin aging due to sunburn by stimulating keratinocyte growth. 

The polypeptide of the invention may also be employed for preventing hair 
loss, since FGF family members activate hair-forming cells and promotes melanocyte 
growth. Along the same lines, the polypeptides of the present invention may be 
employed to stimulate growth and differentiation of hematopoietic cells and bone 
marrow cells when used in combination with other cytokines. 

The polypeptide of the invention may also be employed to maintain organs 
before transplantation or for supporting cell culture of primary tissues. 
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The polypeptide of the present invention may also be employed for inducing 
tissue of mesodermal origin to differentiate in early embryos. 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
5 present invention may also increase or decrease the differentiation or proliferation of 
embryonic stem cells, besides, as discussed above, hematopoietic lineage. 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
present invention may also be used to modulate mammalian characteristics, such as 
body height, weight, hair color, eye color, skin, percentage of adipose tissue, 

10 pigmentation, size, and shape (e.g., cosmetic surgery). Similarly, polypeptides or 

polynucleotides and/or agonist or antagonists of the present invention maybe used to 
modulate mammalian metabolism affecting catabolism, anabolism, processing, 
utilization, and storage of energy. 

Polypeptide or polynucleotides and/or agonist or antagonists of the present 

15 invention may be used to change a mammal's mental state or physical state by 

influencing biorhythms, caricadic rhythms, depression (including depressive diseases, 
disorders, and/or conditions), tendency for violence, tolerance for pain, reproductive 
capabilities (preferably by Activin or Inhibin-like activity), hormonal or endocrine 
levels, appetite, libido, memory, stress, or other cognitive qualities. 

20 Polypeptide or polynucleotides and/or agonist or antagonists of the present 

invention may also be used as a food additive or preservative, such as to increase or 
decrease storage capabilities, fat content, lipid, protein, carbohydrate, vitamins, 
minerals, cofactors or other nutritional components. 

25 Other Preferred Embodiments 

Other preferred embodiments of the claimed invention include an isolated 
nucleic acid molecule comprising a nucleotide sequence which is at least 95% 
identical to a sequence of at least about 50 contiguous nucleotides in the nucleotide 
sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1. 
30 Also preferred is a nucleic acid molecule wherein said sequence of contiguous 

nucleotides is included in the nucleotide sequence of SEQ ED NO:X in the range of 
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positions beginning with the nucleotide at about the position of the 5 ' Nucleotide of 
the Clone Sequence and ending with the nucleotide at about the position of the 3' 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1 . 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5 ' Nucleotide of 
the Start Codon and ending with the nucleotide at about the position of the 3' 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1 . 

Similarly preferred is a nucleic acid molecule wherein said sequence of 
contiguous nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the 
range of positions beginning with the nucleotide at about the position of the 5' 
Nucleotide of the First Amino Acid of the Signal Peptide and ending with the 
nucleotide at about the position of the 3 ' Nucleotide of the Clone Sequence as 
defined for SEQ ID NO:X in Table 1 . 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 150 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

Further preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 500 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

A further preferred embodiment is a nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to the nucleotide sequence of SEQ 
ID NO:X beginning with the nucleotide at about the position of the 5 ' Nucleotide of 
the First Amino Acid of the Signal Peptide and ending with the nucleotide at about 
the position of the 3' Nucleotide of the Clone Sequence as defined for SEQ ID NO:X 
in Table 1. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence of SEQ ID NO:X. 

Also preferred is an isolated nucleic acid molecule which hybridizes under 
stringent hybridization conditions to a nucleic acid molecule, wherein said nucleic 
acid molecule which hybridizes does not hybridize under stringent hybridization 
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conditions to a nucleic acid molecule having a nucleotide sequence consisting of only 
A residues or of only T residues. 

Also preferred is a composition of matter comprising a DNA molecule which 
comprises a human cDNA clone identified by a cDNA Clone Identifier in Table 1, 
5 which DNA molecule is contained in the material deposited with the American Type 
Culture Collection and given the ATCC Deposit Number shown in Table 1 for said 
cDNA Clone Identifier. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least 50 contiguous 
1 0 nucleotides in the nucleotide sequence of a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1, which DNA molecule is contained in the deposit given the 
ATCC Deposit Number shown in Table 1. 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of 
at least 50 contiguous nucleotides is included in the nucleotide sequence of the 
15 complete open reading frame sequence encoded by said human cDNA clone. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to sequence of at least 150 contiguous 
nucleotides in the nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
20 comprising a nucleotide sequence which is at least 95% identical to sequence of at 
least 500 contiguous nucleotides in the nucleotide sequence encoded by said human 
cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 

25 nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is a method for detecting in a biological 
sample a nucleic acid molecule comprising a nucleotide sequence which is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO.X 

30 wherein X is any integer as defined in Table 1 ; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
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1; which method comprises a step of comparing a nucleotide sequence of at least one 
nucleic acid molecule in said sample with a sequence selected from said group and 
determining whether the sequence of said nucleic acid molecule in said sample is at 
least 95% identical to said selected sequence. 

Also preferred is the above method wherein said step of comparing sequences 
comprises determining the extent of nucleic acid hybridization between nucleic acid 
molecules in said sample and a nucleic acid molecule comprising said sequence 
selected from said group. Similarly, also preferred is the above method wherein said 
step of comparing sequences is performed by comparing the nucleotide sequence 
determined from a nucleic acid molecule in said sample with said sequence selected 
from said group. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

A further preferred embodiment is a method for identifying the species, tissue 
or cell type of a biological sample which method comprises a step of detecting nucleic 
acid molecules in said sample, if any, comprising a nucleotide sequence that is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as defined in Table 1 ; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1. 

The method for identifying the species, tissue or cell type of a biological 
sample can comprise a step of detecting nucleic acid molecules comprising a 
nucleotide sequence in a panel of at least two nucleotide sequences, wherein at least 
one sequence in said panel is at least 95% identical to a sequence of at least 50 
contiguous nucleotides in a sequence selected from said group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1, which method comprises a step of detecting in a 
biological sample obtained from said subject nucleic acid molecules, if any, 
comprising a nucleotide sequence that is at least 95% identical to a sequence of at 
least 50 contiguous nucleotides in a sequence selected from the group consisting of: a 
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nucleotide sequence of SEQ ID NO.X wherein X is any integer as defined in Table 1 ; 
and a nucleotide sequence encoded by a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 and contained in the deposit with the ATCC Deposit 
Number shown for said cDNA clone in Table 1 . 

The method for diagnosing a pathological condition can comprise a step of 
detecting nucleic acid molecules comprising a nucleotide sequence in a panel of at 
least two nucleotide sequences, wherein at least one sequence in said panel is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from said group. 

Also preferred is a composition of matter comprising isolated nucleic acid 
molecules wherein the nucleotide sequences of said nucleic acid molecules comprise 
a panel of at least two nucleotide sequences, wherein at least one sequence in said 
panel is at least 95% identical to a sequence of at least 50 contiguous nucleotides in a 
sequence selected from the group consisting of: a nucleotide sequence of SEQ ID 
NO:X wherein X is any integer as defined in Table 1 ; and a nucleotide sequence 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1 . The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 90% identical to a sequence of at least about 10 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1 . 

Also preferred is a polypeptide, wherein said sequence of contiguous amino 
acids is included in the amino acid sequence of SEQ ID NO:Y in the range of 
positions beginning with the residue at about the position of the First Amino Acid of 
the Secreted Portion and ending with the residue at about the Last Amino Acid of the 
Open Reading Frame as set forth for SEQ ID NO:Y in Table 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y. 
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Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to a sequence of at least about 100 contiguous amino 
acids in the amino acid sequence of SEQ ID NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to the complete amino acid sequence of SEQ ID 
NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 90% identical to a sequence of at least about 10 contiguous amino 
acids in the complete amino acid sequence of a secreted protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Also preferred is a polypeptide wherein said sequence of contiguous amino 
acids is included in the amino acid sequence of a secreted portion of the secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of the secreted portion of the protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 100 contiguous amino acids in 
the amino acid sequence of the secreted portion of the protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to the amino acid sequence of the secreted portion of the protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1 . 
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Further preferred is an isolated antibody which binds specifically to a 
polypeptide comprising an amino acid sequence that is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as 
defined in Table 1; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1. 

Further preferred is a method for detecting in a biological sample a 
polypeptide comprising an amino acid sequence which is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as 
defined in Table 1 ; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1; which method comprises a step of comparing an amino acid sequence of at least 
one polypeptide molecule in said sample with a sequence selected from said group 
and determining whether the sequence of said polypeptide molecule in said sample is 
at least 90% identical to said sequence of at least 10 contiguous amino acids. 

Also preferred is the above method wherein said step of comparing an amino 
acid sequence of at least one polypeptide molecule in said sample with a sequence 
selected from said group comprises determining the extent of specific binding of 
polypeptides in said sample to an antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at least 90% identical to a sequence of at 
least 10 contiguous amino acids in a sequence selected from the group consisting of: 
an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in 
Table 1; and a complete amino acid sequence of a protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is the above method wherein said step of comparing sequences 
is performed by comparing the amino acid sequence determined from a polypeptide 
molecule in said sample with said sequence selected from said group. 
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Also preferred is a method for identifying the species, tissue or cell type of a 
biological sample which method comprises a step of detecting polypeptide molecules 
in said sample, if any, comprising an amino acid sequence that is at least 90% 
identical to a sequence of at least 10 contiguous amino acids in a sequence selected 
from the group consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is 
any integer as defined in Table 1; and a complete amino acid sequence of a secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1 . 

Also preferred is the above method for identifying the species, tissue or cell 
type of a biological sample, which method comprises a step of detecting polypeptide 
molecules comprising an amino acid sequence in a panel of at least two amino acid 
sequences, wherein at least one sequence in said panel is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the above 
group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1, which method comprises a step of detecting in a 
biological sample obtained from said subject polypeptide molecules comprising an 
amino acid sequence in a panel of at least two amino acid sequences, wherein at least 
one sequence in said panel is at least 90% identical to a sequence of at least 10 
contiguous amino acids in a sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1. 

In any of these methods, the step of detecting said polypeptide molecules 
includes using an antibody. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a nucleotide sequence encoding a 
polypeptide wherein said polypeptide comprises an amino acid sequence that is at 
least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence 
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selected from the group consisting of: an amino acid sequence of SEQ ED NO:Y 
wherein Y is any integer as defined in Table 1; and a complete amino acid sequence 
of a secreted protein encoded by a human cDNA clone identified by a cDNA Clone 
Identifier in Table 1 and contained in the deposit with the ATCC Deposit Number 
shown for said cDNA clone in Table 1 . 

Also preferred is an isolated nucleic acid molecule, wherein said nucleotide 
sequence encoding a polypeptide has been optimized for expression of said 
polypeptide in a prokaryotic host. 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 
comprises an amino acid sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Further preferred is a method of making a recombinant vector comprising 
inserting any of the above isolated nucleic acid molecule into a vector. Also preferred 
is the recombinant vector produced by this method. Also preferred is a method of 
making a recombinant host cell comprising introducing the vector into a host cell, as 
well as the recombinant host cell produced by this method. 

Also preferred is a method of making an isolated polypeptide comprising 
culturing this recombinant host cell under conditions such that said polypeptide is 
expressed and recovering said polypeptide. Also preferred is this method of making 
an isolated polypeptide, wherein said recombinant host cell is a eukaryotic cell and 
said polypeptide is a secreted portion of a human secreted protein comprising an 
amino acid sequence selected from the group consisting of: an amino acid sequence of 
SEQ ID NO:Y beginning with the residue at the position of the First Amino Acid of 
the Secreted Portion of SEQ ED NO:Y wherein Y is an integer set forth in Table 1 and 
said position of the First Amino Acid of the Secreted Portion of SEQ ED NO:Y is 
defined in Table 1 ; and an amino acid sequence of a secreted portion of a protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1 . The isolated polypeptide produced by this method is also preferred. 
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Also preferred is a method of treatment of an individual in need of an 
increased level of a secreted protein activity, which method comprises administering 
to such an individual a pharmaceutical composition comprising an amount of an 
isolated polypeptide, polynucleotide, or antibody of the claimed invention effective to 
increase the level of said protein activity in said individual. 

The above-recited applications have uses in a wide variety of hosts. Such 
hosts include, but are not limited to, human, murine, rabbit, goat, guinea pig, camel, 
horse, mouse, rat, hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non- 
human primate, and human. In specific embodiments, the host is a mouse, rabbit, 
goat, guinea pig, chicken, rat, hamster, pig, sheep, dog or cat. In preferred 
embodiments, the host is a mammal. In most preferred embodiments, the host is a 
human. 

In specific embodiments of the invention, for each "Contig ID" listed in the 
fourth column of Table 6, preferably excluded are one or more polynucleotides 
comprising, or alternatively consisting of, a nucleotide sequence referenced in the 
fifth column of Table 6 and described by the general formula of a-b, whereas a and b 
are uniquely determined for the corresponding SEQ ID NO:X referred to in column 3 
of Table 6. Further specific embodiments are directed to polynucleotide sequences 
excluding one, two, three, four, or more of the specific polynucleotide sequences 
referred to in the fifth column of Table 6. In no way is this listing meant to encompass 
all of the sequences which may be excluded by the general formula, it is just a 
representative example. All references available through these accessions are hereby 
incorporated by reference in their entirety. 



TABLE 6 



Gene No. 


cDNA Clone 
ID 


NT 
SEQ 

ID 
NO: 

X 


Contig ID 


Public Accession Numbers 


1 


HTDAA93 


11 


839446 


AI817099, AA481246, AI568200, AA973640, 
AA554541, AI291110, AI017230, AI623385, 
H08023, AA761091, T34379, AI221749, 
AA419534, AI221756, T19441, AI682007, 
R81743, AW298440, AI141990, AA687813, 
T19440, AA193482, Z39973, R81500, Z43916, 
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T34380, AI350408, AI698802, AA971074, 
AA588098, AA481169, AW1 18237, D45630, 
AL1 19399, AL1 19457, AL042544, AL042382, 
AL119511, AL119324, AL043152, AL079794, 
AI458053, AL043168, AI818980, AI579901, 
AL037081, AI570807, AW166583, AI815855, 
AI874261, AI619502, AI352497, AI677796, 
AI648509, AI802542, AI433157, AI702073, 
AW026882, AI633125, AL121365, AI583065, 
AI671642, AI915291, AI699865, AI866090, 
AI923370, AI698391, AW152182, AW131294, 
AI670009, AI673363, AI889189, AI627988, 
AI8 19976, AW1 18518, AI8 17543, AL045500, 
AI500061, AI473799, AI288305, AW129659, 
AI932794, AW051258, AI582932, AW166903, 
AW051088, AW151136, AI270706, AI587606, 
AI611738, AW103878, AI564719, AL079963, 
AI640729, AI670002, W74529, AI3 67680, 
AW161156, AI254731, AW081036, AI432030, 
AI499285, AI635067, AL079741, AI926790, 
AI866751, AI247293, AI890833, AI828682, 
AI473536, AA806720, AI366900, AI619426, 
AI536638, AI932966, AI694157, AI818683, 
AI564290, AI610895, F27788, AI637584, 
AW193911, AI431327, AI559296, AW167228, 
AI923124, AW104827, AW104724, AI291601, 
AI473554, AW080746, AI269862, AL037582, 
AL037602, AI934259, AI624543, AI571439, 
AI452560, AI926367, AI521040, AI640873, 
AI909697, AI364788, AI635016, AI445025, 
AW198090, AI269205, AI824576, AI933589, 
AI887396, AI871697, AI815232, AL120853, 
AW080090, AI491775, AI625079, AI581033, 
AW148363, AI355827, AW05O850, AI571867, 
AI567128, AI683173, N33175, AI687362, 
AI758812, AI440239, AI635461, AI686817, 
R32821, AW075667, AI591075, AI554821, 
AW148408, AL121270, AI280637, AW090393, 
AW190194, AI687728, AW090550, AI4691 12, 
AI471909, AI887775, AI628331, AW193530, 
AW073270, AW 129230, AW 169604, AI6 10690, 
AW078712, AI862139, AI521560, AI682971, 
AI469532, AI819326, AI866801, AI536685, 
AL045774, AI580190, AI682798, AW151893, 
AW235482, AI634345, AI435641, AW087207, 
AW149925, AI539771, AL043975, AI254727, 
AI687127, AW079572, AI912356, AI923989, 
AI590043, AI609589, AI921464, AI956080, 
AI636588, AL048323, AW029197, AI954183, 
AI609375, AI249962, AW 129722, AI537244, 
AI872154, AI5871 14, AL036403, AI440448, 
AI524677, AI569583, AI799470, AI445432, 
AI591420, AW075381, AI521103, AI285448, 
AI620284, AL048340, AI635467, AI445992, 
AW192652, AI538259, AI569975, AI537677, 
AI866770, AW132056, AI439452, X85991, 
1 AC007227, U77594, Y11587, 189947, 148978, 
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A77033, A77035, AL133080, X82434, AL080159, 
AF177401, A08910, A08909, AJ000937, U35846, 
AF1 13694, A08916, Z82022, AL050149, A08913, 
A58524, A58523, 148979, AL1 22049, AL1 37550, 
AL049430, AF090903, Z37987, AL133560, 
AF087943, AF1 1 1 1 12, A65341, AF1 1 1849, 
A93350, AL137560, 133392, Y14314, AL133072, 
AF113677, 189931, AL137271, 149625, AL1 17460, 
AL137533, AL137478, AF183393, A08912, 
X65873, AR038854, AL1331 12, AF026816, 
Y16645, AL049283, E02349, AL133075, 
AL133568, AF090901, AL1 10225, X98834, 
S68736, AL117435, Y10655, AF113019, 
AL137283, AF067728, AL110221, AL110280, 
AL137463, AL050138, AF091084, AF097996, 
AF153205, AF090886, 100734, AF106862, 
AF078844, E06743, AL1 17440, A03736, 
AL137480, AJ012755, AL137479, AL050277, 
AF1 13689, AL137557, AL050024, A08908, 
AL050172, AL122098, AF026124, AF090900, 
Y09972, AL1 17457, AL133016, AF158248, 
U49434, AL122110, A65340, AL133640, X70685, 
AL049314, AL133077, AL137521, X93495, 
AR029490, ARO 13797, 103321, AL049382, 
AL137538, AL1 17394, AL133637, AF1 18090, 
AL137529, AF125948, AL050146, AF185576, 
AF 1 1 8070, AF079763 , AL050 1 1 6, AF06 198 1 , 
M92439, S76508, A18777, AL1 22050, AF 113699, 
AL049452, A76335, E00617, E00717, E00778, 
E07108, AL050393, X72889, S61953, E05822, 
U67958, AL110196, AL1221 11, 109499, 
AL096744, U80742, AL080148, AL133113, 
AR011880, E07361, AF100781, AL049938, 
AL049466, AF1 1 1851, U58996, AF028823, 
Y07905, AF1 13691, AL137476, AF003737, 
AL133067, AF1 18064, Y11254, AR000496, 
AF132676, U39656, AF061836, AL137705, 
S78214, AL133565, AL137292, AL1 10218, 
AF090934, AF017437, S36676, AL137459, 
X84990, AF017152, AL137256, AL05O108, 
E15569, AF090896, AL137488, AF079765, 
U88966, AL080124, AF1 19337, AF1 18094, 
109360, 142402, AL1 17583, X96540, AL1 17585, 
AL133557, L31396, U68387, AF146568, L31397, 
AF057300, AF057299, AL122123, AL122121, 
AF058921, U00763, E03348, AF031147, D16301, 
A12297, AJ006417, A08911, AF162270, 
AL137429, AR038969, AL1 17626, AF210052, 
AL133098, AL122100, AL133665, AL137658, 
AL122093, AL137527, AF139986, AJ005690, 
U72620, 189934, 189944, AF1 13690, S63521, 
Y10936, AL133081, AF104032, 146765, 
AR059958, AJ238278, AF061795, AF151685, 
AF1 13013, X63574, A18788, AL049464, 
AL080074, 126207, L19437, X76228, AL096751, 
and AL1 10222. 


2 


HWJAE49 


12 


843585 


AA587273, AI470221, AI566249, AI963941, 
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AI916929, AA933987, AI656124, AI914774, 
AA320217, AA343629, AA401047, AA400995, 
AL1 19335, AB008927, AB008390, AF055982, 
AB009849, AF095742, AF095743, ABO 12761, and 
AB010780. 


3 


HLWAX74 


38 


840631 


AW250259, AA232119, W32462, AI261382, 
AA333799, W19825, AI5841 1 1, AW295553, 
AI579900, AW172648, Z45474, AI659248, 
AI761236, AI479549, AW207336, AA770013, 
AW043561, T93805, AI765459, AI138222, 
AI138467, AW249494, AA719366, AI739593, 
AI283702, AI824823, AW236706, W73805, 
AW193724, AA804605, AA825670, AI969218, 
AA506158, AA926663, R52016, AI580499, 
N35232, N23225, AW167821, N23136, AI685971, 
AI634397, AI985305, AI989436, AW089781, 
AI453655, T86131, AI383358, AI813645, F04205, 
AW272518, AI830373, AA725891, H29305, 
D20759, Z41 171, AI090687, AA879402, 
AA137242, AA232535, AA757311, AW137222, 
R49626, AA084633, AA225197, R34752, 
AI702894, F03532, AW078861, AA492346, 
AW002571, AI687548, AA136462, AA090641, 
AW301178, AI399678, T86232, AA885410, 
N28753, N28806, AA496176, R88612, R08969, 
AF132947, U78723, AL133020, and AL009179. 


3 


HPJCX13 


39 


852869 


AA413406, AL133785, AA603182, AL1 19323, 
AL133934, AA773326, All 10786, AI133053, 
AA577803, All 10756, AA601406, AL038713, 
AI940264, AL138332, AL043280, All 14529, 
AA577840, AL138238, AA713821, AA601418, 
AL1 19285, AI401148, AI963280, AL041416, 
AI672397, AA577825, AL133942, AL120645, 
AL040603, AA594706, AA577773, AI940244, 
AL119263, AI818151, AA601464, AA583392, 
AA126794, AA577875, AI557245, All 10720, 
AL133889, AL044349, AW157413, AI499053, 
AA490015, AA307312, AL134565, AA902828, 
AI940253, AI867179, AI925647, AA126847, 
AI367384, AL039006, AA194957, AA663375, 
AA721044, AA601412, AA977057, AA577765, 
AA601495, AL048211, AL135721, AI267283, 
AA490019, AL042414, AA167492, AL047309, 
AI940249, AI872414, AI940292, AI762680, 
AA128858, AA167544, AL043755, AA489989, 
AL041411, AW235704, AW129720, AL138046, 
AI889719, AA622590, AA169557, AL120486, 
AA195197, AI887321, AW081640, AA456979, 
AL120357, AA456920, AW023419, AA179985, 
AW176291, AI685116, AA169228, AL138221, 
AI654729, AA594753, AA481622, AA722310, 
AL042469, AI800129, AA169344, AI207664, 
AI940268, AI559442, AA486097, AI940239, 
AI565003, AA613153, AI625607, AA464930, 
AA174121, AI417120, AA766821, All 10640, 
AL042031, AL046030, AA775210, AA593549, 
1 AW089846, AA834194, AI858607, AA451922, 
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AI940291, AA504875, AA203220, AA558463, 
AA578664, AL138058, AI940241, AA716403, 
AA315673, AA188953, AA584534, AI133065, 
AA484141, AL036444, AW176284, AA584834, 
AA487519, AA594147, AA131481, AI818895, 
AA780751, AI940287, AA983272, AA 180281, 
AI688944, AW190159, AL1201 17, AA668372, 
AI267 1 74, AA5 81901, AI62788 1 , AA5 51156, 
AA662979, AA577884, AI940270, AA668327, 
AA206780, AI623435, AA582052, T59577, 
AA082639, AA564249, AA808887, AI630984, 
AW084901, AL044792, AA618410, AA085706, 
AA121767, AW391396, AI475662, AA167538, 
AA773127, AA622951, AA604228, AI940272, 
AA584435, AA456926, AA659014, AI940257, 
AA085707, AI978961, AA772877, AA487851, 
All 85790, AI8 17544, D58460, AA1 64621, 
AA457219, AA767353, AI805594, AL1 20464, 
AA680277, AI253283, AI928024, AA613193, 
AA775755, AA490246, AA625090, AI769483, 
AA490110, AI264673, AA668151, AA563828, 
AA593497, AA169233, AI204938, AA490054, 
AA456941, AA505002, AA548259, AA493649, 
AA601625, AA505040, AA581666, AA586720, 
AA579202, AI198511, AA931987, AA169346, 
AI939928, AA658824, AW083847, AA584119, 
AA242790, AA864823, AA668699, AA504676, 
AI920994, AA493718, AA 16493 8, AA847690, 
AA487131, AA167264, AI858703, AI924175, 
AL138243, AI922003, AA651698, AA663091, 
AA736433, AA730122, W26997, AA188838, 
AA758129, AC004200, AL022726, M80340, 
AL022171, AC002980, L19088, AL132985, 
AL022399, Z82195, AC007221, L19092, M80343, 
AF149774, AC007538, AL031768, AF036235, 
AL078622, U93569, U091 16, AC004694, 
AF148856, AL078623, U93563, AL109659, 
Z98754, AL139229, AL022308, AC005856, 
U93568, AC003086, U93574, U93567, U93565, 
AC005690, AC003977, U93564, AC005248, 
U93566, U93572, U93570, AC006230, AL1 10505, 
M19503, AC004201, AC003986, AL031586, 
Z81009, AC006197, AL022100, AC005686, 
AC005349, Z81008, AF149422, AC006957, 
AC004613, U93562, AF172277, AC006427, 
AL080285, AC007128, U60822, AL022400, 
AC002523, AC002041, M22333, AL1 17327, 
AC011594, AC002106, AC005172, AC004043, 
Z85997, AC006963, AL049792, AC006556, 
X52235, AL096677, AC003013, U93573, 
AC007043, AF109076, Z82210, AL035246, 
AL033403, AC006206, AC007064, AL121595, 
AC006964, AC005537, AC002038, AC004615, 
Z71182, Z73986, AL035666, AL034427, 
AC004000, AL049646, Z95325, AL034561, 
AC004866, AC005209, Z98751, AL035665, 
U93571, AC004592, AC006265, Z92547, 
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AC006384, AF198099, AL1 33277, AB019439, 
AL031387, AC002541, AC005019, AL031407, 
AL135784, AC006362, AC004827, AC004050, 
AC004216, AC006525, AC006133, AC009405, 
AC007556, AL022578, AF1 10324, AC004610, 
AC005915, AC004388, AL1 17375, AC003029, 
AF130351, AL096709, AC006529, AC008039, 
Z81145, Z75896, AL035466, AL121591, 
AL109809, AC006371, AC005877, Z98172, 
AF064862, AC006050, AL008987, Z96810, 
AC010722, AC006155, AC009225, Z78022, 
AC004519, L81652, AC006002, AC007074, 
Z96074, AC007617, AL035451, AL050339, 
AC007313, AC000060, AC006568, AC018833, 
AC007179, AC008171, AC006051, Z99569, 
AC004949, AC005082, AC006962, AF 164343, 
AC000021, AC005945, AC005795, AC007002, 
AC004061, AL109628, AC006355, AC00491 1, 
AL009173, AC006061, Z92844, AC008071, 
AC007486, AC002519, AL049589, AL049834, 
AC004014, AC007671, AC005201, AC005823, 
AC003085, AC004047, AL1 17325, Z84816, 
AL122023, AL021877, AC006143, AC002452, 
AL035700, AL049651, AC008967, AC006332, 
AC004389, Z69648, AL008723, Z97987, 
AL035422, Z98880, Z97180, AP000034, 
AP000101, AC002078, AC004097, AC005510, 
AC006350, AL031313, AC004056, AL022719, 
AC002468, AL1 10502, AL022153, Z95124, 
AL096704, AL008722, AC005994, AL035593, 
AP000265, Z95329, U73465, AC004065, Z84477, 
AC018633, L81653, AC002432, AC005023, 
AL078644, AC010209, AC002085, AC007558, 
AC002066, AC006479, AC005326, AC002981, 
AC006552, AC000057, AC006450, AL096862, 
AL096710, Z82211, AC005740, AA226414, 
AA226507, AA255512, AA280689, AA282876, 
AA283032, AA420593, AA459350, AA468571, 
AA470960, AA480573, AA483157, AA483242, 
AA483270, AA491728, AA491774, AA491794, 
AA491825, AA491980, AA492106, AA493272, 
AA493615, AA493648, AA501642, AA501789, 
AA501810, AA501873, AA502863, AA505616, 
AA505839, AA506944, AA507521, AA508451, 
AA514806, AA515147, AA515158, AA542832, 
AA547997, AA548059, AA548549, AA551506, 
AA552753, AA552844, AA554985, AA557741, 
AA558628, AA558786, AA559950, AA564010, 
AA564135, AA564149, AA564736, AA564831, 
AA565136, AA565516, H56134, H67259, H73059, 
H77857, H78512, H82488, H82631, H82776, 
H92259, H92599, H95100, H96481, H97804, 
N20521, N22409, N22643, F16640, F17026, 
AA581910, AA584907, AA583603, AA584459, 
AA5 84627, AA584747, AA586654, AA586665, 
AA587520, AA586515, AA593542, AA594081, 
AA595827, AA601628, AA602447, AA604932, 
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AA610148, AA610250, AA618000, AA618450, 
AA618459, AA631445, AA632675, AA640748, 
AA569643, AA572730, AA579864, AA577921, 
AA577931, AA578885, AA661560, AA664727, 
AA665322, AA713895, AA714092, AA714107, 
AA714486, AA714581, AA715229, AA715716, 
AA715807, AA720777, AA720805, AA720943, 
AA721030, AA721049, AA736954, AA737245, 
AA736469, AA736489, AA742398, AA749350, 
AA760657, AA761416, AA765833, AA767964, 
AA768268, AA769182, AA807569, AA804967, 
AA804973, AA807280, AA808402, AA824585, 
AA825623, AA826143, AA829583, AA834071, 
AA836010, AA836427, AA836838, AA838082, 
AA847621, AA856868, AA862135, AA862481, 
AA872859, AA873328, AA879266, AA910653, 
AA911390, AA911409, AA932087, AA935394, 
AA937357, AA937621, AA946637, AA961590, 
AA971198, AA975182, AA976274, AA983440, 
AA989133, AI002515, AI054162, N26540, 
N26697, N29555, N30517, N32786, D82794, 
N44646, N75439, N77920, N79992, N83476, 
N84325, N8531 8, N85750, N85795, N94967, 
W02554, W03511, W04638, W04680, W19702, 
W19865, W33199, W37681, W45291, W49501, 
W58442, W85828, W90097, W93753, N86042, 
N86612, N89024, N8931 1, N90055, AA016272, 
AA017128, AA018677, AA018943, AA047197, 
AA055654, AA055710, AA057222, AA069204, 
AA081993, AA082150, AA084139, AA088273, 
AA088381, AA091111, AA091426, AA092309, 
C17235, AA074660, AA093759, AA095 145, 
AA095194, AA096091, AA096335, AA102000, 
AA121766, AA121839, AA121840, AA121876, 
AA129072, AA129693, AA129985, AA129986, 
AA130476, AA132536, AA132716, AA132944, 
AA136576, AA136395, AA136629, AA136630, 
AA136943, AA136977, AA148366, AA157033, 
AA157151, AA159480, AA160931, AA165176, 
AA167809, AA167240, AA167241, AA167453, 
AA167491, AA167468, AA167543, AA167579, 
AA169847, AA169141, AA169142, AA169351, 
AA171670, AA176355, AA176467, AA176906, 
AA179044, AA179174, AA179365, AA179891, 
AA179963, AA180454, AA179658, AA181443, 
AA188613, AA188692, AA188716, AA191062, 
AA191204, AA199617, AA206908, AA099788, 
AA643815, AA649905, AA654792, AA21 1085, 
AA211180, AA211212, AA211914, AA214036, 
AA214437, AA218670, AA218754, AA218852, 
AA218913, AA218880, AA219034, AA219167, 
AA219168, AA219209, AA219222, AA219330, 
AA2 19479, AA077073, AA077404, AA077547, 
AA077548, AA227287, AA227893, AA247446, 
AA249162, AA249258, AA252123, AA257010, 
AA399244, AA421028, AA437400, AA448567, 
AA458671, AA458672, AA458716, AA458783, 
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AA464904, AA464929, AA485341, AA485874, 
AA487777, AA487953, AA487954, AA486160, 
AA486768, AA486808, AA487154, AA487304, 
AA487615, AA487736, AA491346, AA489850, 
AA489899, AA489968, AA490032, AA490042, 
AA490150, AA490183, AA496279, AA504660, 
AA504927, C75155, AA598981, AA634823, 
U81226, AA662985, AA663003, AA663004, 
AA663029, AA663223, AA663367, AA663500, 
AA663566, AA668235, AA668252, AA668281, 
AA668292, AA668412, AA668496, AA679855, 
AA676301, AA629837, AA456204, AA457089, 
AA457176, AA457283, AA457322, AA457507, 
AA457548, AA457599, AA457601, AA431897, 
AA434080, AA434354, AA679143, AA679220, 
AA679325, AA704567, AA708186, AA709024, 
AA7 18969, AA719211, AA7 19829, AA722562, 
AA683065, AA683238, AA771730, AA774134, 
AA774908, AA775329, AA776006, AA778304, 
AA778726, AA778953, AA778965, AA780571, 
AA780730, AA782144, AA782269, AA782279, 
AA782321, AA833652, AA853140, AA854527, 
AA860411, AA889273, T03057, T03214, T03259, 
AA984451, AA984452, AI004961, AI025602, 
AI026095, AI027421, AI034217, AI051341, 
AI051363, AI095849, Z36956, T16214, F02425, 
F02444, T39228, T39495, T40391, T40631, 
T41239, T48646, T48647, T49954, T49955, 
T51061, T55332, T56669, T57041, T57324, 
T57385, T57685, T58660, T59685, T59732, 
T59821, T59968, T60595, T60702, T63021, 
T63167, T63720, T63875, F03937, F06978, 
F07193, T64599, T65750, T65825, F00936, 
F01046, T89256, T92131, T93559, T94346, 
T94701, T94872, T94919, T96260, T99749, 
R05946, R06051, R08022, R11143, R13810, 
R14500, F09295, T68869, T68944, AA774057, 
AA774071. AA694367, and AA701524. 


3 


HNHCT15 


40 


837214 


AA413406, AL133785, AA603182, AL1 19323, 
AA773326, AL133934, All 10786, AI133053, 
AA577803, All 10756, AA601406, AL038713, 
AL138332, AI940264, All 14529, AA577840, 
AL138238,AA713821, AA601418, AI401148, 
AL1 19285, AL1 33942, AI963280, AL041416, 
AI672397, AA577825, AL040603, AA594706, 
AA577773, AI940244, AA601464, AA583392, 
All 10720, AA126794, AI818151, AI557245, 
AL1 19263, AA577875, AL133889, AA490015, 
AL044349, AI499053, AL134565, AI940253, 
AI867179, AI367384, AW157413, AA902828, 
AL039006, AA194957, AA601495, AA601412, 
AA577765, AI925647, AL048211, AA977057, 
AL135721, AI267283, AA167492, AA490019, 
AL042414, AI762680, AI872414, AI940249, 
AI940292, AA128858, AA167544, AW235704, 
AL047309, AA489989, AL043755, AL041411, 
AI887321, AI889719, AL120486, AL138046, 
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AA169557, AA622590, AW081640, AW023419, 
AL120357, AA456979, AA179985, AA456920, 
AA126847, All 10640, AL138221, AW176291, 
AA594753, AI654729, AA722310, AL042469, 
AA169228, AA481622, AA169344, AI800129, 
AI685116, AA486097, AI625607, AA766821, 
AI940239, AI940268, AA195197, AI565003, 
AA464930, AA613153, AA174121, AI417120, 
AL046030, AI858607, AA775210, AA834194, 
AA451922, AL042031, AI940291, AA593549, 
AI207664, AW089846, AA504875, AA558463, 
AA578664, AA203220, AI940241, AA484141, 
AA716403, AA188953, AA584534, AI559442, 
AL036444, AI133065, AA584834, AW176284, 
AA487519, AA594147, AI818895, AA780751, 
AA131481, AI940287, AA983272, AA180281, 
AI688944, AW190159, AL120117, AA668372, 
AI267174, AA581901, AA577884, AA662979, 
AI627881, AA551156, AI940270, AA206780, 
AA668327, AA582052, AI623435, AA808887, 
AA564249, AA082639, AW391396, AI630984, 
AL044792, AA085707, AA121767, AA773127, 
AA085706, AA167538, AI940272, AA604228, 
AA584435, AI264673, AI940257, AA456926, 
AA487851, AI978961, AA622951, AA772877, 
AI185790, AI817544, AA164621, AA457219, 
AI805594, AL120464, AA680277, AI253283, 
AW084901, AA613193, T59577, AA625090, 
AA775755, AA490246, AI928024, AA490110, 
AL1 19461, AA593497, AA659014, AI204938, 
AA668151, AI769483, AA563828, AA169233, 
AA548259, AA767353, AI924175, AA490054, 
AI1985 1 1, AA456941 , AA493649, AA93 1987, 
AA601625, AA581666, AA505002, AA579202, 
AW083847, AA505040, AA1 69346, AI939928, 
AA658824, D58460, AA242790, AA847690, 
AA668699, AW177120, AA493718, AA864823, 
AA1 67264, AA504676, AI920994, AI858703, 
AA663091, AL138243, W26997, AI922003, 
AA730122, AA651698, AA736433, AI610776, 
AA188838, AI460363, AL045844, AW419031, 
AA778304, AA758129, AA121840, AA191204, 
AW419399, AI824304, AW440195, AA451919, 
AA714486, AI147839, AC006964, AC006947, 
AC004673, AC006079, AF149422, AC005939, 
AC006992, AC003667, AC005297, AC004554, 
L19088, AC006027, AC005885, AL022166, 
M80343, Z84720, AL096799, M80340, L19092, 
AC003080, AC007065, AC007278, AC004704, 
AL021069, AL121825, AC005195, AC006986, 
AC002385, Z73497, AF036235, AC002480, 
AC007347, U93573, AC006566, AL079305, 
AL137191, AC009514, AC006054, AL024507, 
AC007736, AC002076, U09116, AF148856, 
AL022153, U93563, AC005406, M22333, 
AC007628, U93568, U93569, U93567, Z81 145, 
U93574, U93565, Z92547, AC008134, U93566, 
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U93572, X52235, U93562, Z99758, U93564, 
Z73361, AC005993, AC007751, AC007786, 
AL1 17375, U93570, AC004848, AC006546, 
AC006545, AL033533, AC004388, AC007058, 
AC004982, AC00011 1, AL121852, AC002381, 
M19503, AC004201, AB023054, AP000518, 
AF198095, AC004014, AC005908, AL121576, 
Z82216, AC007370, AL030998, AL049734, 
AC005549, AC009069, AC002106, Z92543, 
AL009177, AC004769, AL031985, U93571, 
AJ239329, AC006288, AC007320, AC005319, 
AL078615, AL022401, ACOOOl 12, AC005249, 
AC006031, AP000952, AJ229042, AF051934, 
AC004830, AL121654, AL031446, AC007425, 
AL049588, AC007286, AC002478, AE0OO659, 
AL009176, ACO00390, AC006322, AC004664, 
AL035453, AC007023, AC007126, ACOl 1 198, 
AC003986, AL034399, AC007380, AL133247, 
AC006427, LI 1910, AC006840, AC005100, 
AL132800, AC006043, Z79699, AC005536, 
U82828, AC004137, AJ009632, AJ006997, 
AL022577, AL049792, AL033530, AL078463, 
Z82170, AC005187, AC004917, Z68344, 
AC004886, AL035089, AL049861, AP000078, 
AC004535, AC006928, AL078604, AC007238, 
AC004081, Z77249, AC004161, AC005688, 
AL096699, AC008173, AC004984, Z81001, 
AC002069, Z80107, Z98946, AC006996, 
AL049814, Z93403, AL1 09807, AC006365, 
AL033538, AC004052, AC006344, AL096864, 
AL031319, AL034348, AP000949, AL035258, 
AL109620, AL109759, AC005820, AF165124, 
AF196972, AC005852, AC007738, Z81365, 
AC006981, AC009501, AC004065, AL049713, 
AC003090, Z68332, AC005058, AF130342, 
Z98172, AC005165, AL133321, AC007966, 
AC004385, Z84470, AL031599, AL022161, 
AP000968, AC004142, AC006371, AL1 17340, 
ACOOOl 14, AC004048, AP000101, AL034410, 
AC007189, AC002086, Z95126, AL031294, 
AL035551, Z84814, AC005018, Z95329, 
AP000265, AC006559, Z75896, AC005994, 
AL096867, L81652, Z99571, AC005301, 
AC003686, AL030995, AL133224, AC004010, 
AC004931, Z82203, AC003015, AC007254, 
AC005090, AL024497, AC000057, AL022157, 
AF064862, AL133353, AC004045, AL008713, 
Z83821, AL035409, AC005166, M22334, 
AA226414, AA255512, AA282876, AA283032, 
AA420593, AA470960, AA480573, AA483157, 
AA483242, AA483270, AA491728, AA491774, 
AA491825, AA491980, AA492106, AA493272, 
AA493648, AA501642, AA501789, AA501810, 
AA501873, AA502863, AA505616, AA505839, 
AA506944, AA507521, AA508451, AA514806, 
AA515147, AA515158, AA542832, AA547997, 
AA548059, AA548549, AA551506, AA552753, 
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AA552844, AA554985, AA557741, AA558628, 
AA558786, AA559950, AA564135, AA564149, 
AA564736, AA564831, AA565136, AA565516, 
H56134, H67259, H73059, H77857, H78512, 
H82488, H82631, H92599, H95100, H96481, 
H97804, N22409, N22643, AA581910, AA584907, 
AA583603, AA584459, AA584627, AA584747, 
AA586654, AA586665, AA587520, AA593542, 
AA594081, AA595827, AA601628, AA602447, 
AA604932, AA610148, AA610250, AA618000, 
AA618459, AA631445, AA569643, AA572730, 
AA577921, AA577931, AA578885, AA661560, 
AA664727, AA665322, AA713895, AA7 14092, 
AA714107, AA714581, AA715494, AA715716, 
AA720777, AA720805, AA720943, AA721030, 
AA721049, AA736954, AA737245, AA736469, 
AA742398, AA749350, AA760657, AA761416, 
AA767964, AA768268, AA769182, AA804967, 
AA804973, AA808402, AA824585, AA825623, 
AA829583, AA834071, AA836427, AA836838, 
AA838082, AA856868, AA862481, AA872859, 
AA873328, AA911390, AA935394, AA946637, 
AA971198, AA975182, AA976274, AA983440, 
AA989133, N29555, N30517, N32786, N44646, 
N75439, N79992, N84325, N85318, N85750, 
N94967, W02554, W0351 1, W04638, W04680, 
W33199, W37681, W45291, W85828, W90097, 
W93753, N86042, N86612, N89024, N8931 1, 
AA017128, AA018677, AA018943, AA047197, 
AA055710, AA057222, AA081993, AA082150, 
AA084139, AA088273, AA091 111, AA091426, 
AA074660, AA093759, AA094022, AA095145, 
AA096335, AA102000, AA121766, AA121839, 
AA121876, AA129985, AA132536, AA132944, 
AA136395, AA136629, AA136630, AA136943, 
AA136977, AA148366, AA157033, AA157151, 
AA160931, AA165176, AA167809, AA167240, 
AA167241, AA167453, AA167468, AA167543, 
AA167579, AA169847, AA169141, AA169142, 
AA169351, AA176355, AA176467, AA176906, 
AA179044, AA179174, AA179365, AA179891, 
AA180454, AA179658, AA181443, AA188613, 
AA188692, AA188716, AA191062, AA206908, 
AA643815, AA649905, AA654792, AA211180, 
AA211212, AA21 1914, AA214036, AA218670, 
AA218754, AA218852, AA218913, AA218880, 
AA219034, AA219167, AA219168, AA219209, 
AA2 19222, AA219479, AA077404, AA077547, 
AA077548, AA227287, AA227893, AA247446, 
AA249162, AA249258, AA252123, AA257010, 
andAA399244. 


4 


HE9RJ42 


14 


834954 


All 83500. 


5 


HDPAS92 


15 


840587 


AI951291, AI761329, AI917892, AI640408, 
AI085905, AA593990, AI985485, AI034291, 
AI867349, AI8 11409, H30147, AW137958, 
AI955044, R50973, AI627215, AA515576, 
AA781143, AW009575, U46337, AI433034, 



267 











AI241884, AI446269, AW196105, AA835966, 
AA781079, AI340659, AW071377, AI311159, 
AI349207, AI336654, AI340644, AI334930, 
AI309443, AI345562, AI307520, AI345026, 
AI307454, AI340664, AI3 10592, AI307542, 
AI345817, AI344808, AI345739, AI345674, 
AI312143, AI349637, AI312168, AI334920, 
AW071276, AI344779, AI3 10927, AI307515, 
AI537941, AI307578, AI336488, AI349955, 
AI349738, AW075093, AI334941, AI371228, 
AI312432, AI312357, AI582912, AI446405, 
AI312237, AI312408, AI349601, AI307549, 
AI349213, AI625152, AI254134, AI452556, 
AI345554, AI312325, AW071395, AI345156, 
AL036832, H38014, AI312271, AI345130, 
AI416961, AW151948, AI699857, AL036652, 
AI343131, AW242197, AI307708, AL042384, 
AI609420, AW071380, AI312963, W33163, 
R40432, AW118353, AI564160, AW071412, 
AW083489, AI345251, AI9 18554, N22406, 
AI540606, AI334884, AI307543, AI889147, 
AW263691, AI950099, AW080107, AI349622, 
AA805486, AI205869, AI885949, AI349937, 
AW129433, AA085273, AW029349, AI699056, 
AI312399, AC005331, 141145, AR068466, E12579, 
AF019767, A52563, U91329, E15324, U77351, 
AF144700, AR005195, AF093119, E01812, 
X54971, Y10655, AF1 14818, AF102166, 
AF1 13013, Z22828, AF151 109, U89295, A94751, 
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AI335426, AI625384, AI348777, AA835801, 
AI249962, AI921433, AI573032, AI610645, 
AI867042, AI916419, AI280661, AI889213, 
AI431975, AI824648, AI919345, AW071417, 
AI538085, AL121463, AI569583, AI3 18280, 
AI251830, AI539808, AI366549, AI636719, 
AI539153, AA814407, AL041772, AI336582, 
AI583065, AI540832, AI249257, AI492528, 
AI866608, AI954183, AI439745, AI61 1738, 
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AI590118, AW083804, AI345587, AI702068, 
AW162071, AI696626, AI589993, AI536638, 
AI536685, AI572676, AI281772, AI520862, 
AI445414, AW129659, AI538716, AI254731, 
AI571909, AI824746, AI922901, AI587143, 
AD43059, AI445025, AI273142, AI8 15855, 
AI610756, AL135727, AI280751, AI349933, 
AI567360, AI537024, AI610307, AI539687, 
AI445165, AI873604, AW149227, AI432969, 
AI475371, AI871697, AB017165, AF146568, 
148979, 148978, 189947, AL1 17460, AF1 13019, 
AL1331 13, AL080124, AL133565, AL050149, 
AF1 18070, AL137459, AL133557, A08916, 
Yl 1254, AL122093, A08913, 189931, 149625, 
AL080137, X63574, Y16645, A65341, AF017152, 
AL133075, 103321, AF177401, AF1 13699, 
AL1 10221, S68736, X82434, A08910, AL050277, 
AL133640, AF090900, AL050116, AF090934, 
X84990, AL133560, AL1 10196, AL049382, 
L31396, L31397, AL137557, Y11587, AF1 13013, 
E07108, AF090903, AL1 17457, AL1 10225, 
AL133093, AL122050, AF091084, AF125948, 
AF090901, AL049452, AF106862, AF1 04032, 
AF1 13694, AL137550, A77033, A77035, 
AL133016, AL080060, AL049464, AF1 13677, 
AL137527, X65873, AL122121, A93016, 
AF090943, AF1 18064, AJ000937, AF1 13691, 
U42766, Z82022, AL122098, AF1 13676, 
AF158248, AB019565, E03348, AF1 13689, 
S78214, AR059958, AL080127, AF079765, 
AL137538, AL133606, AL049314, E02349, 
AF1 11851, A08909, AF 183 393, AL050138, 
AF078844, AL122123, AL1 17585, AL049466, 
A12297, AL050393, AF113690, AF118094, 
AF125949, U35846, AF017437, AL049938, 
AL133080, AL049430, AL1 17583, AJ242859, 
AJ238278, AL050146, AL050108, AF090896, 
AL 117394, ALII 7435, ARO 11880, E07361, 
A58524, A58523, X70685, AL049300, AL096744, 
AF097996, A03736, AL137271, U00763, 
AL137283, AL137523, AL137463, U91329, 
X72889, X93495, 133392, AL050024, U80742, 
X96540, U72620, 142402, AL1221 10, AL137648, 
AL080159, A08912, 109360, AF1 19337, X98834, 
U67958, AL049283, AF087943, Y14314, 
AL137521, E15569, AL1 10197, AF067728, 
AF061943, AJ012755, E08263, E08264, 
AL137476, AL133072, AF026124, AL122049, 
E05822, AR038969, AR000496, U39656, Z72491, 
AF153205, Z37987, AL133568, 126207, 
AL133077, AF1 1 1 1 12, AF057300, AF057299, 
AL137560, A93350, AL137556, AL133104, 
Y09972, AL133014, S61953, 100734, E00617, 
E00717, E00778, AF026816, AR013797, 
AL050172, AL137526, AL080074, 168732, 
AC005992, A07647, Z82206, AF003737, A45787, 
Y10655, AL133067,AL122111,U96683, 
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AL1 10280, 117767, AF095901, U68387, 
AL1 17440, A0891 1, X62580, AF162270, 
AL137480, AF079763, U68233, 192592, X87582, 
AL133098, AF185576, AF106827, X92070, 
AR038854, E08631, L30117, AL137705, 
AJ006417, AF061573, AF008439, A90832, 
M30514, U58996, AF 132676, AF061836, 
AL137488, E04233, AF061981, AL133081, 
AL023657, Y07905, AL137656, U49908, 
AL121603, AF1 11849, AL1 17649, AL137533, 
AL1 17432, AF000145, AF067790, AL035067, and 
AF081197. 


27 


HOUHD63 


37 


839414 


AI749862, AI950339, AA946724, AI810100, 
AA418060, AW301664, AA845433, AI982914, 
W45672, AA807522, AA814824, AI687592, 
AI472937, AW1 17375, W45671, AI366028, 
AI335602, AA417956, AI276538, AA279389, 
AA291 133, AI342816, R56448, N24037, 
AA991438, U46290, AA8 15049, H85748, N26756, 
Z19407, AI080344, AA356371, AI274154, Z28504, 
AA883996. andH85463. 


27 


HPJBF63 


50 


847085 


AI749862, AI950339, AA946724, AI810100, 
AW301664, AA418060, AA845433, AI982914, 
W45672, AA807522, AA814824, AI687592, 
AI472937, AW1 17375, AI366028, W45671, 
AI335602, AA4 17956, AI276538, AA279389, 
AA291133, R56448, N24037, AI342816, 
AA991438, U46290, AA815049, N26756, H85748, 
Z19407, AI080344, AA356371, AI274154, Z28504, 
AA883996, H85463, AC004087, AL008626, 
Z95116, AC004150, andAC007388. 
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Having generally described the invention, the same will be more readily 
understood by reference to the following examples, which are provided by way of 
illustration and are not intended as limiting. 

Examples 

Example 1: Isolation of a Selected cDNA Clone From the Deposited Sample 

Each cDNA clone in a cited ATCC deposit is contained in a plasmid vector. 
Table 1 identifies the vectors used to construct the cDNA library from which each 
clone was isolated. In many cases, the vector used to construct the library is a phage 
vector from which a plasmid has been excised. The table immediately below 
correlates the related plasmid for each phage vector used in constructing the cDNA 
library. For example, where a particular clone is identified in Table 1 as being 
isolated in the vector "Lambda Zap," the corresponding deposited clone is in 
"pBluescript." 

Vector Used to Construct Library Corresponding Deposited 

Plasmid 

Lambda Zap pBluescript (pBS) 

Uni-Zap XR pBluescript (pBS) 

Zap Express pBK 

lafmid BA plafond BA 

pSportl pSportl 

pCMVSport 2.0 pCMVSport 2.0 

pCMVSport3.0 pCMVSport 3.0 

pCR®2.1 pCR®2.1 

Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap 

XR (U.S. Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 

5,128,256 and 5,286,636), pBluescript (pBS) (Short, J. M. et al., Nucleic Acids Res. 

16:7583-7600 (1988); Alting-Mees, M. A. and Short, J. M., Nucleic Acids Res. 

17:9494 (1989)) and pBK (Alting-Mees, M. A. et al., Strategies 5:58-61 (1992)) are 

commercially available from Stratagene Cloning Systems, Inc., 1101 1 N. Torrey 
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Pines Road, La Jolla, CA, 92037. pBS contains an ampicillin resistance gene and 
pBK contains a neomycin resistance gene. Both can be transformed into E. coli strain 
XL-1 Blue, also available from Stratagene. pBS comes in 4 forms SK+, SK-, KS+ 
and KS. The S and K refers to the orientation of the polylmker to the T7 and T3 
primer sequences which flank the polylinker region ("S" is for SacI and "K" is for 
Kpnl which are the first sites on each respective end of the linker). "+" or "-" refer to 
the orientation of the fl origin of replication ("ori"), such that in one orientation, 
single stranded rescue initiated from the fl ori generates sense strand DNA and in the 
other, antisense. 

Vectors pSportl, pCMVSport 2.0 and pCMVSport 3.0, were obtained from 
Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors 
contain an ampicillin resistance gene and may be transformed into E. coli strain 
DH10B, also available from Life Technologies. (See, for instance, Gruber, C. E., et 
al., Focus 15:59 (1993).) Vector lafrnid BA (Bento Soares, Columbia University, 
NY) contains an ampicillin resistance gene and can be transformed into E. coli strain 
XL-1 Blue. Vector pCR®2.1, which is available from Invitrogen, 1600 Faraday 
Avenue, Carlsbad, CA 92008, contains an ampicillin resistance gene and maybe 
transformed into E. coli strain DH10B, available from Life Technologies. (See, for 
instance, Clark, J. M., Nuc. Acids Res. 16:9677-9686 (1988) and Mead, D. et al., 
Bio/Technology 9: (1991).) Preferably, a polynucleotide of the present invention 
does not comprise the phage vector sequences identified for the particular clone in 
Table 1, as well as the corresponding plasmid vector sequences designated above. 

The deposited material in the sample assigned the ATCC Deposit Number 
cited in Table 1 for any given cDNA clone also may contain one or more additional 
plasmids, each comprising a cDNA clone different from that given clone. Thus, 
deposits sharing the same ATCC Deposit Number contain at least a plasmid for each 
cDNA clone identified in Table 1. Typically, each ATCC deposit sample cited in 
Table 1 comprises a mixture of approximately equal amounts (by weight) of about 50 
plasmid DNAs, each containing a different cDNA clone; but such a deposit sample 
may include plasmids for more or less than 50 cDNA clones, up to about 500 cDNA 
clones. 
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Two approaches can be used to isolate a particular clone from the deposited 
sample of plasmid DNAs cited for that clone in Table 1. First, a plasmid is directly 
isolated by screening the clones using a polynucleotide probe corresponding to SEQ 
ID NO:X. 

Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized 
using an Applied Biosystems DNA synthesizer according to the sequence reported. 
The oligonucleotide is labeled, for instance, with 32 P-y-ATP using T4 polynucleotide 
kinase and purified according to routine methods. (E.g., Maniatis et al., Molecular 
Cloning: A Laboratory Manual, Cold Spring Harbor Press, Cold Spring, NY (1982).) 
The plasmid mixture is transformed into a suitable host, as indicated above (such as 
XL-1 Blue (Stratagene)) using techniques known to those of skill in the art, such as 
those provided by the vector supplier or in related publications or patents cited above. 
The transformants are plated on 1.5% agar plates (containing the appropriate selection 
agent, e.g., ampicillin) to a density of about 150 transformants (colonies) per plate. 
These plates are screened using Nylon membranes according to routine methods for 
bacterial colony screening (e.g., Sambrook et al., Molecular Cloning: A Laboratory 
Manual, 2nd Edit., (1989), Cold Spring Harbor Laboratory Press, pages 1 .93 to 
1 . 1 04), or other techniques known to those of skill in the art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the 
SEQ ID NO:X (i.e., within the region of SEQ ID NO:X bounded by the 5 ' NT and 
the 3 ' NT of the clone defined in Table 1) are synthesized and used to amplify the 
desired cDNA using the deposited cDNA plasmid as a template. The polymerase 
chain reaction is carried out under routine conditions, for instance, in 25 ul of reaction 
mixture with 0.5 ug of the above cDNA template. A convenient reaction mixture is 
1.5-5 mM MgCl 2 , 0.01% (w/v) gelatin, 20 uM each of dATP, dCTP, dGTP, dTTP, 25 
pmol of each primer and 0.25 Unit of Taq polymerase. Thirty five cycles of PCR 
(denaturation at 94 degree C for 1 min; annealing at 55 degree C for 1 min; elongation 
at 72 degree C for 1 min) are performed with a Perkin-Elmer Cetus automated 
thermal cycler. The amplified product is analyzed by agarose gel electrophoresis and 
the DNA band with expected molecular weight is excised and purified. The PCR 
product is verified to be the selected sequence by subcloning and sequencing the 
DNA product. 
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Several methods are available for the identification of the 5' or 3' non-coding 
portions of a gene which may not be present in the deposited clone. These methods 
include but are not limited to, filter probing, clone enrichment using specific probes, 
and protocols similar or identical to 5 ' and 3 ' "RACE" protocols which are well 
known in the art. For instance, a method similar to 5' RACE is available for 
generating the missing 5 ' end of a desired full-length transcript. (Fromont-Racine et 
al., Nucleic Acids Res. 21(7):1683-1684 (1993).) 

Briefly, a specific RNA oligonucleotide is ligated to the 5 ' ends of a 
population of RNA presumably containing full-length gene RNA transcripts. A 
primer set containing a primer specific to the ligated RNA oligonucleotide and a 
primer specific to a known sequence of the gene of interest is used to PCR amplify 
the 5 ' portion of the desired full-length gene. This amplified product may then be 
sequenced and used to generate the full length gene. 

This above method starts with total RNA isolated from the desired source, 
although poly-A+ RNA can be used. The RNA preparation can then be treated with 
phosphatase if necessary to eliminate 5' phosphate groups on degraded or damaged 
RNA which may interfere with the later RNA ligase step. The phosphatase should 
then be inactivated and the RNA treated with tobacco acid pyrophosphatase in order 
to remove the cap structure present at the 5 ' ends of messenger RNAs. This reaction 
leaves a 5 ' phosphate group at the 5' end of the cap cleaved RNA which can then be 
ligated to an RNA oligonucleotide using T4 RNA ligase. 

This modified RNA preparation is used as a template for first strand cDNA 
synthesis using a gene specific oligonucleotide. The first strand synthesis reaction is 
used as a template for PCR amplification of the desired 5 ' end using a primer specific 
to the ligated RNA oligonucleotide and a primer specific to the known sequence of 
the gene of interest. The resultant product is then sequenced and analyzed to confirm 
that the 5 ' end sequence belongs to the desired gene. 

Example 2: Isolation of Genomic Clones Corresponding to a Polynucleotide 

A human genomic PI library (Genomic Systems, Inc.) is screened by PCR 
using primers selected for the cDNA sequence corresponding to SEQ ID NO:X., 
according to the method described in Example 1. (See also, Sambrook.) 
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Example 3: Tissue Distribution of Polypeptide 

Tissue distribution of mRNA expression of polynucleotides of the present 
invention is determined using protocols for Northern blot analysis, described by, 

5 among others, Sambrook et al For example, a cDNA probe produced by the method 
described in Example 1 is labeled with P 32 using the rediprime™ DNA labeling 
system (Amersham Life Science), according to manufacturer's instructions. After 
labeling, the probe is purified using CHROMA SPIN- 100™ column (Clontech 
Laboratories, Inc.), according to manufacturer's protocol number PT 1200-1 . The 

1 0 purified labeled probe is then used to examine various human tissues for mRNA 
expression. 

Multiple Tissue Northern (MTN) blots containing various human tissues (H) 
or human immune system tissues (BVI) (Clontech) are examined with the labeled 
probe using ExpressHyb™ hybridization solution (Clontech) according to 
1 5 manufacturer's protocol number PT 1 1 90- 1 . Following hybridization and washing, the 
blots are mounted and exposed to film at -70 degree C overnight, and the films 
developed according to standard procedures. 

Example 4: Chromosomal Mapping of the Polynucleotides 

20 An oligonucleotide primer set is designed according to the sequence at the 5' 

end of SEQ ID NO:X. This primer preferably spans about 100 nucleotides. This 
primer set is then used in a polymerase chain reaction under the following set of 
conditions : 30 seconds,95 degree C; 1 minute, 56 degree C; 1 minute, 70 degree C. 
This cycle is repeated 32 times followed by one 5 minute cycle at 70 degree C. 

25 Human, mouse, and hamster DNA is used as template in addition to a somatic cell 
hybrid panel containing individual chromosomes or chromosome fragments (Bios, 
Inc). The reactions is analyzed on either 8% polyacrylamide gels or 3.5 % agarose 
gels. Chromosome mapping is determined by the presence of an approximately 100 
bp PCR fragment in the particular somatic cell hybrid. 

30 

Example 5: Bacterial Expression of a Polypeptide 



A polynucleotide encoding a polypeptide of the present invention is amplified 
using PCR oligonucleotide primers corresponding to the 5' and 3' ends of the DNA 
sequence, as outlined in Example 1, to synthesize insertion fragments. The primers 
used to amplify the cDNA insert should preferably contain restriction sites, such as 

5 BamHI and Xbal, at the 5' end of the primers in order to clone the amplified product 
into the expression vector. For example, BamHI and Xbal correspond to the 
restriction enzyme sites on the bacterial expression vector pQE-9. (Qiagen, Inc., 
Chatsworth, CA). This plasmid vector encodes antibiotic resistance (Amp 1 ), a 
bacterial origin of replication (ori), an EPTG-regulatable promoter/operator (P/O), a 

10 ribosome binding site (RBS), a 6-histidine tag (6-His), and restriction enzyme cloning 
sites. 

The pQE-9 vector is digested with BamHI and Xbal and the amplified 
fragment is ligated into the pQE-9 vector maintaining the reading frame initiated at 
the bacterial RBS. The ligation mixture is then used to transform the E. coli strain 

1 5 Ml 5/rep4 (Qiagen, Inc.) which contains multiple copies of the plasmid pREP4, which 
expresses the lad repressor and also confers kanamycin resistance (Kan 1 ). 
Transformants are identified by their ability to grow on LB plates and 
ampicillin/kanamycin resistant colonies are selected. Plasmid DNA is isolated and 
confirmed by restriction analysis. 

20 Clones containing the desired constructs are grown overnight (O/N) in liquid 

culture in LB media supplemented with both Amp (100 ug/ml) and Kan (25 ug/ml). 
The O/N culture is used to inoculate a large culture at a ratio of 1:100 to 1:250. The 
cells are grown to an optical density 600 (O.D. 600 ) of between 0.4 and 0.6. IPTG 
(Isopropyl-B-D-thiogalacto pyranoside) is then added to a final concentration of 1 

25 mM. IPTG induces by inactivating the lad repressor, clearing the P/O leading to 
increased gene expression. 

Cells are grown for an extra 3 to 4 hours. Cells are then harvested by 
centrifugation (20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic 
agent 6 Molar Guanidine HC1 by stirring for 3-4 hours at 4 degree C. The cell debris 

30 is removed by centrifugation, and the supernatant containing the polypeptide is loaded 
onto a nickel-nitrilo-tri-acetic acid ("Ni-NTA") affinity resin column (available from 
QIAGEN, Inc., supra). Proteins with a 6 x His tag bind to the Ni-NTA resin with 
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high affinity and can be purified in a simple one-step procedure (for details see: The 
QIAexpressionist (1995) QIAGEN, Inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 
8, the column is first washed with 10 volumes of 6 M guanidine-HCl, pH 8, then 
5 washed with 1 0 volumes of 6 M guanidine-HCl pH 6, and finally the polypeptide is 
eluted with 6 M guanidine-HCl, pH 5. 

The purified protein is then renatured by dialyzing it against phosphate- 
buffered saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCl. 
Alternatively, the protein can be successfully refolded while immobilized on the Ni- 

10 NTA column. The recommended conditions are as follows: renature using a linear 
6M-1M urea gradient in 500 mM NaCl, 20% glycerol, 20 mM Tris/HCl pH 7.4, 
containing protease inhibitors. The renaturation should be performed over a period of 
1 .5 hours or more. After renaturation the proteins are eluted by the addition of 250 
mM immidazole. Immidazole is removed by a final dialyzing step against PBS or 50 

15 mM sodium acetate pH 6 buffer plus 200 mM NaCl. The purified protein is stored at 
4 degree C or frozen at -80 degree C. 

In addition to the above expression vector, the present invention further 
includes an expression vector comprising phage operator and promoter elements 
operatively linked to a polynucleotide of the present invention, called pHE4a. (ATCC 

20 Accession Number 209645, deposited on February 25, 1998.) This vector contains: 
1) a neomycinphosphotransferase gene as a selection marker, 2) an E. coli origin of 
replication, 3) a T5 phage promoter sequence, 4) two lac operator sequences, 5) a 
Shine-Delgarno sequence, and 6) the lactose operon repressor gene (laclq). The 
origin of replication (oriC) is derived from pUC19 (LTI, Gaithersburg, MD). The 

25 promoter sequence and operator sequences are made synthetically. 

DNA can be inserted into the pHEa by restricting the vector with Ndel and 
Xbal, BamHI, Xhol, or Asp718, running the restricted product on a gel, and isolating 
the larger fragment (the staffer fragment should be about 310 base pairs). The DNA 
insert is generated according to the PCR protocol described in Example 1, using PCR 

30 primers having restriction sites for Ndel (5' primer) and Xbal, BamHI, Xhol, or 
Asp718 (3' primer). The PCR insert is gel purified and restricted with compatible 
enzymes. The insert and vector are ligated according to standard protocols. 
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The engineered vector could easily be substituted in the above protocol to 
express protein in a bacterial system. 

Example 6: Purification of a Polypeptide from an Inclusion Body 

The following alternative method can be used to purify a polypeptide 
expressed in E coli when it is present in the form of inclusion bodies. Unless 
otherwise specified, all of the following steps are conducted at 4-10 degree C. 

Upon completion of the production phase of the E. coli fermentation, the cell 
culture is cooled to 4-10 degree C and the cells harvested by continuous 
centrifiigation at 15,000 rpm (Heraeus Sepatech). On the basis of the expected yield 
of protein per unit weight of cell paste and the amount of purified protein required, an 
appropriate amount of cell paste, by weight, is suspended in a buffer solution 
containing 100 mM Tris, 50 mM EDTA, pH 7.4. The cells are dispersed to a 
homogeneous suspension using a high shear mixer. 

The cells are then lysed by passing the solution through a microfluidizer 
(Microfuidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate 
is then mixed with NaCl solution to a final concentration of 0.5 M NaCl, followed by 
centrifugation at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M 
NaCl, 100 mM Tris, 50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 
hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min., the 
pellet is discarded and the polypeptide containing supernatant is incubated at 4 degree 
C overnight to allow further GuHCl extraction. 

Following high speed centrifugation (30,000 xg) to remove insoluble particles, 
the GuHCl solubilized protein is refolded by quickly mixing the GuHCl extract with 
20 volumes of buffer containing 50 mM sodium, pH 4.5, 150 mM NaCl, 2 mM EDTA 
by vigorous stirring. The refolded diluted protein solution is kept at 4 degree C 
without mixing for 12 hours prior to further purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential 
filtration unit equipped with 0.16 um membrane filter with appropriate surface area 
(e.g., Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed. The 
filtered sample is loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive 
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Biosystems). The column is washed with 40 mM sodium acetate, pH 6.0 and eluted 
with 250 mM, 500 mM, 1000 mM, and 1500 mM NaCl in the same buffer, in a 
stepwise manner. The absorbance at 280 nm of the effluent is continuously 
monitored. Fractions are collected and further analyzed by SDS-PAGE. 

Fractions containing the polypeptide are then pooled and mixed with 4 
volumes of water. The diluted sample is then loaded onto a previously prepared set of 
tandem columns of strong anion (Poros HQ-50, Perseptive Biosystems) and weak 
anion (Poros CM-20, Perseptive Biosystems) exchange resins. The columns are 
equilibrated with 40 mM sodium acetate, pH 6.0. Both columns are washed with 40 
mM sodium acetate, pH 6.0, 200 mM NaCl. The CM-20 column is then eluted using 
a 10 column volume linear gradient ranging from 0.2 M NaCl, 50 mM sodium 
acetate, pH 6.0 to 1.0 M NaCl, 50 mM sodium acetate, pH 6.5. Fractions are 
collected under constant A 2 8o monitoring of the effluent. Fractions containing the 
polypeptide (determined, for instance, by 16% SDS-PAGE) are then pooled. 

The resultant polypeptide should exhibit greater than 95% purity after the 
above refolding and purification steps. No major contaminant bands should be 
observed from Commassie blue stained 16% SDS-PAGE gel when 5 ug of purified 
protein is loaded. The purified protein can also be tested for endotoxin/LPS 
contamination, and typically the LPS content is less than 0.1 ng/ml according to LAL 
assays. 

Example 7: Cloning and Expression of a Polypeptide in a Baculovirus 
Expression System 

In this example, the plasmid shuttle vector pA2 is used to insert a 
polynucleotide into a baculovirus to express a polypeptide. This expression vector 
contains the strong polyhedrin promoter of the Autographa californica nuclear 
polyhedrosis virus (AcMNPV) followed by convenient restriction sites such as 
BamHI, Xba I and Asp718. The polyadenylation site of the simian virus 40 ("SV40") 
is used for efficient polyadenylation. For easy selection of recombinant virus, the 
plasmid contains the beta-galactosidase gene from E. coli under control of a weak 
Drosophila promoter in the same orientation, followed by the polyadenylation signal 
of the polyhedrin gene. The inserted genes are flanked on both sides by viral 
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sequences for cell-mediated homologous recombination with wild-type viral DNA to 
generate a viable virus that express the cloned polynucleotide. 

Many other baculovirus vectors can be used in place of the vector above, such 
as pAc373, pVL941, and pAcIMl, as one skilled in the art would readily appreciate, 
5 as long as the construct provides appropriately located signals for transcription, 

translation, secretion and the like, including a signal peptide and an in-frame AUG as 
required. Such vectors are described, for instance, in Luckow et al., Virology 170:31- 
39 (1989). 

Specifically, the cDNA sequence contained in the deposited clone, including 
10 the AUG initiation codon and the naturally associated leader sequence identified in 
Table 1, is amplified using the PCR protocol described in Example 1. If the naturally 
occurring signal sequence is used to produce the secreted protein, the pA2 vector does 
not need a second signal peptide. Alternatively, the vector can be modified (pA2 GP) 
to include a baculovirus leader sequence, using the standard methods described in 
15 Summers et al., "A Manual of Methods for Baculovirus Vectors and Insect Cell 
Culture Procedures," Texas Agricultural Experimental Station Bulletin No. 1555 
(1987). 

The amplified fragment is isolated from a 1% agarose gel using a 
commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment 
20 then is digested with appropriate restriction enzymes and again purified on a 1% 
agarose gel. 

The plasmid is digested with the corresponding restriction enzymes and 
optionally, can be dephosphorylated using calf intestinal phosphatase, using routine 
procedures known in the art. The DNA is then isolated from a 1% agarose gel using a 
25 commercially available kit ("Geneclean" BIO 101 Inc., La Jolla, Ca.). 

The fragment and the dephosphorylated plasmid are ligated together with T4 
DNA ligase. E. coli HB101 or other suitable E. coli hosts such as XL-1 Blue 
(Stratagene Cloning Systems, La Jolla, CA) cells are transformed with the ligation 
mixture and spread on culture plates. Bacteria containing the plasmid are identified 
30 by digesting DNA from individual colonies and analyzing the digestion product by 
gel electrophoresis. The sequence of the cloned fragment is confirmed by DNA 
sequencing. 
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Five ug of a plasmid containing the polynucleotide is co-transfected with 1 .0 
ug of a commercially available linearized baculovirus DNA ("BaculoGold™ 
baculovirus DNA", Pharmingen, San Diego, CA), using the lipofection method 
described by Feigner et al., Proc. Natl. Acad. Sci. USA 84:7413-7417 (1987). One ug 
of BaculoGold™ virus DNA and 5 ug of the plasmid are mixed in a sterile well of a 
microtiter plate containing 50 ul of serum-free Grace's medium (Life Technologies 
Inc., Gaithersburg, MD). Afterwards, 10 ul Lipofectin plus 90 ul Grace's medium are 
added, mixed and incubated for 1 5 minutes at room temperature. Then the 
transfection mixture is added drop-wise to Sf9 insect cells (ATCC CRL 1711) seeded 
in a 35 mm tissue culture plate with 1 ml Grace's medium without serum. The plate is 
then incubated for 5 hours at 27 degrees C. The transfection solution is then removed 
from the plate and 1 ml of Grace's insect medium supplemented with 10% fetal calf 
serum is added. Cultivation is then continued at 27 degrees C for four days. 

After four days the supernatant is collected and a plaque assay is performed, 
as described by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life 
Technologies Inc., Gaithersburg) is used to allow easy identification and isolation of 
gal-expressing clones, which produce blue-stained plaques. (A detailed description of 
a "plaque assay" of this type can also be found in the user's guide for insect cell 
culture and baculovirology distributed by Life Technologies Inc., Gaithersburg, page 
9-10.) After appropriate incubation, blue stained plaques are picked with the tip of a 
micropipettor (e.g., Eppendorf). The agar containing the recombinant viruses is then 
resuspended in a microcentrifuge tube containing 200 ul of Grace's medium and the 
suspension containing the recombinant baculovirus is used to infect Sf9 cells seeded 
in 35 mm dishes. Four days later the supernatants of these culture dishes are 
harvested and then they are stored at 4 degree C. 

To verify the expression of the polypeptide, Sf9 cells are grown in Grace's 
medium supplemented with 10% heat-inactivated FBS. The cells are infected with 
the recombinant baculovirus containing the polynucleotide at a multiplicity of 
infection ("MOI") of about 2. If radiolabeled proteins are desired, 6 hours later the 
medium is removed and is replaced with SF900 II medium minus methionine and 
cysteine (available from Life Technologies Inc., Rockville, MD). After 42 hours, 5 
uCi of 35 S-methionine and 5 uCi 35 S-cysteine (available from Amersham) are added. 
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The cells are further incubated for 16 hours and then are harvested by centrifugation. 
The proteins in the supernatant as well as the intracellular proteins are analyzed by 
SDS-PAGE followed by autoradiography (if radiolabeled). 

Microsequencing of the amino acid sequence of the amino terminus of 
purified protein may be used to determine the amino terminal sequence of the 
produced protein. 

Example 8: Expression of a Polypeptide in Mammalian Cells 

The polypeptide of the present invention can be expressed in a mammalian 
cell. A typical mammalian expression vector contains a promoter element, which 
mediates the initiation of transcription of mRNA, a protein coding sequence, and 
signals required for the termination of transcription and polyadenylation of the 
transcript. Additional elements include enhancers, Kozak sequences and intervening 
sequences flanked by donor and acceptor sites for RNA splicing. Highly efficient 
transcription is achieved with the early and late promoters from SV40, the long 
terminal repeats (LTRs) from Retroviruses, e.g., RSV, HTLVI, HIVI and the early 
promoter of the cytomegalovirus (CMV). However, cellular elements can also be 
used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include, 
for example, vectors such as pSVL and pMSG (Pharmacia, Uppsala, Sweden), 
pRSVcat (ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109), 
pCMVSport 2.0, and pCMVSport 3.0. Mammalian host cells that could be used 
include, human Hela, 293, H9 and Jurkat cells, mouse NIH3T3 and CI 27 cells, Cos 1, 
Cos 7 and CV1, quail QC1-3 cells, mouse L cells and Chinese hamster ovary (CHO) 
cells. 

Alternatively, the polypeptide can be expressed in stable cell lines containing 
the polynucleotide integrated into a chromosome. The co-transfection with a 
selectable marker such as dhfr, gpt, neomycin, hygromycin allows the identification 
and isolation of the transfected cells. 

The transfected gene can also be amplified to express large amounts of the 
encoded protein. The DHFR (dihydrofolate reductase) marker is useful in developing 
cell lines that carry several hundred or even several thousand copies of the gene of 
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interest. (See, e.g., Alt, F. W., et al., J. Biol. Chem. 253:1357-1370 (1978); Hamlin, J. 
L. and Ma, C, Biochem. et Biophys. Acta, 1097:107-143 (1990); Page, M. J. and 
Sydenham, M. A., Biotechnology 9:64-68 (1991).) Another useful selection marker 
is the enzyme glutamine synthase (GS) (Murphy et al, Biochem J. 227:277-279 
(1991); Bebbington et al., Bio/Technology 10:169-175 (1992). Using these markers, 
the mammalian cells are grown in selective medium and the cells with the highest 
resistance are selected. These cell lines contain the amplified gene(s) integrated into a 
chromosome. Chinese hamster ovary (CHO) and NSO cells are often used for the 
production of proteins. 

Derivatives of the plasmid pSV2-dhfr (ATCC Accession No. 37146), the 
expression vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession 
No.209647) contain the strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et 
al., Molecular and Cellular Biology, 438-447 (March, 1985)) plus a fragment of the 
CMV-enhancer (Boshart et al., Cell 41:521-530 (1985).) Multiple cloning sites, e.g., 
with the restriction enzyme cleavage sites BamHI, Xbal and Asp718, facilitate the 
cloning of the gene of interest. The vectors also contain the 3' intron, the 
polyadenylation and termination signal of the rat preproinsulin gene, and the mouse 
DHFR gene under control of the SV40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate 
restriction enzymes and then dephosphorylated using calf intestinal phosphates by 
procedures known in the art. The vector is then isolated from a 1% agarose gel. 

A polynucleotide of the present invention is amplified according to the 
protocol outlined in Example 1 . If the naturally occurring signal sequence is used to 
produce the secreted protein, the vector does not need a second signal peptide. 
Alternatively, if the naturally occurring signal sequence is not used, the vector can be 
modified to include a heterologous signal sequence. (See, e.g., WO 96/34891.) 

The amplified fragment is isolated from a 1% agarose gel using a 
commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1% 
agarose gel. 

The amplified fragment is then digested with the same restriction enzyme and 
purified on a 1% agarose gel. The isolated fragment and the dephosphorylated vector 
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are then ligated with T4 DNA ligase. E. coli HB101 or XL-1 Blue cells are then 
transformed and bacteria are identified that contain the fragment inserted into plasmid 
pC6 using, for instance, restriction enzyme analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used for 

5 transfection. Five ug of the expression plasmid pC6 a pC4 is cotransfected with 0.5 
ug of the plasmid pSVneo using lipofectin (Feigner et al., supra). The plasmid pSV2- 
neo contains a dominant selectable marker, the neo gene from Tn5 encoding an 
enzyme that confers resistance to a group of antibiotics including G418. The cells are 
seeded in alpha minus MEM supplemented with 1 mg/ml G418. After 2 days, the 

10 cells are trypsinized and seeded in hybridoma cloning plates (Greiner, Germany) in 
alpha minus MEM supplemented with 10, 25, or 50 ng/ml of metothrexate plus 1 
mg/ml G418. After about 10-14 days single clones are trypsinized and then seeded in 
6-well petri dishes or 10 ml flasks using different concentrations of methotrexate (50 
nM, 100 nM, 200 nM, 400 nM, 800 nM). Clones growing at the highest 

15 concentrations of methotrexate are then transferred to new 6-well plates containing 
even higher concentrations of methotrexate (1 uM, 2 uM, 5 uM, 10 mM, 20 mM). 
The same procedure is repeated until clones are obtained which grow at a 
concentration of 100 - 200 uM. Expression of the desired gene product is analyzed, 
for instance, by SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

20 

Example 9: Protein Fusions 

The polypeptides of the present invention are preferably fused to other 
proteins. These fusion proteins can be used for a variety of applications. For 
example, fusion of the present polypeptides to His-tag, HA-tag, protein A, IgG 

25 domains, and maltose binding protein facilitates purification. (See Example 5; see 

also EP A 394,827; Traunecker, et al., Nature 331:84-86 (1988).) Similarly, fusion to 
IgG-1, IgG-3, and albumin increases the halflife time in vivo. Nuclear localization 
signals fused to the polypeptides of the present invention can target the protein to a 
specific subcellular localization, while covalent heterodimer or homodimers can 

30 increase or decrease the activity of a fusion protein. Fusion proteins can also create 
chimeric molecules having more than one function. Finally, fusion proteins can 
increase solubility and/or stability of the fused protein compared to the non-fused 
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protein. All of the types of fusion proteins described above can be made by 
modifying the following protocol, which outlines the fusion of a polypeptide to an 
IgG molecule, or the protocol described in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PCR amplified, 
5 using primers that span the 5' and 3' ends of the sequence described below. These 
primers also should have convenient restriction enzyme sites that will facilitate 
cloning into an expression vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion 
can be ligated into the BamHI cloning site. Note that the 3' BamHI site should be 
1 0 destroyed. Next, the vector containing the human Fc portion is re-restricted with 

BamHI, linearizing the vector, and a polynucleotide of the present invention, isolated 
by the PCR protocol described in Example 1, is ligated into this BamHI site. Note 
that the polynucleotide is cloned without a stop codon, otherwise a fusion protein will 
not be produced. 

15 If the naturally occurring signal sequence is used to produce the secreted 

protein, pC4 does not need a second signal peptide. Alternatively, if the naturally 
occurring signal sequence is not used, the vector can be modified to include a 
heterologous signal sequence. (See, e.g., WO 96/34891.) 

20 Human IgG Fc region: 

GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATGCCCACCGTGC 
CCAGCACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCCAAAA 
CCCAAGGACACCCTCATGATCTCCCGGACTCCTGAGGTCACATGCGTGGT 
GGTGGACGTAAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGG 

25 ACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTA 
CAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACT 
GGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCA 
ACCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAAC 
CACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAG 

30 GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCAAGCGACATCGCCGT 
GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCT 
CCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTG 



298 



GACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA 
TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG 
GTAAATGAGTGCGACGGCCGCGACTCTAGAGGAT (SEQ ID NO:l) 

5 Example 10: Production of an Antibody from a Polypeptide 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, cells 
expressing a polypeptide of the present invention is administered to an animal to 
induce the production of sera containing polyclonal antibodies. In a preferred 

10 method, a preparation of the secreted protein is prepared and purified to render it 

substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 

In the most preferred method, the antibodies of the present invention are 
monoclonal antibodies (or protein binding fragments thereof). Such monoclonal 

15 antibodies can be prepared using hybridoma technology. (Kohler et al., Nature 

256:495 (1975); Kohler et al., Eur. J. Immunol. 6:51 1 (1976); Kohler et al., Eur. J. 
Immunol. 6:292 (1976); Hammerling et al., in: Monoclonal Antibodies and T-Cell 
Hybridomas, Elsevier, N.Y., pp. 563-681 (1981).) In general, such procedures 
involve immunizing an animal (preferably a mouse) with polypeptide or, more 

20 preferably, with a secreted polypeptide-expressing cell. Such cells may be cultured in 
any suitable tissue culture medium; however, it is preferable to culture cells in Earle's 
modified Eagle's medium supplemented with 1 0% fetal bovine serum (inactivated at 
about 56 degrees C), and supplemented with about 10 g/1 of nonessential amino acids, 
about 1,000 U/ml of penicillin, and about 100 ug/ml of streptomycin. 

25 The splenocytes of such mice are extracted and fused with a suitable myeloma 

cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 

30 described by Wands et al. (Gastroenterology 80:225-232 (1981).) The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the polypeptide. 
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Alternatively, additional antibodies capable of binding to the polypeptide can 
be produced in a two-step procedure using anti-idiotypic antibodies. Such a method 
makes use of the fact that antibodies are themselves antigens, and therefore, it is 
possible to obtain an antibody which binds to a second antibody. In accordance with 

5 this method, protein specific antibodies are used to immunize an animal, preferably a 
mouse. The splenocytes of such an animal are then used to produce hybridoma cells, 
and the hybridoma cells are screened to identify clones which produce an antibody 
whose ability to bind to the protein-specific antibody can be blocked by the 
polypeptide. Such antibodies comprise anti-idiotypic antibodies to the protein- 

1 0 specific antibody and can be used to immunize an animal to induce formation of 
further protein-specific antibodies. 

It will be appreciated that Fab and F(ab')2 and other fragments of the 
antibodies of the present invention may be used according to the methods disclosed 
herein. Such fragments are typically produced by proteolytic cleavage, using 

1 5 enzymes such as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 
fragments). Alternatively, secreted protein-binding fragments can be produced 
through the application of recombinant DNA technology or through synthetic 
chemistry. 

For in vivo use of antibodies in humans, it may be preferable to use 
20 "humanized" chimeric monoclonal antibodies. Such antibodies can be produced 
using genetic constructs derived from hybridoma cells producing the monoclonal 
antibodies described above. Methods for producing chimeric antibodies are known in 
the art. (See, for review, Morrison, Science 229:1202 (1985); Oi et al., 
BioTechniques 4:214 (1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et 
25 al., EP 171496; Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson 
et al., WO 8702671; Boulianne et al., Nature 312:643 (1984); Neuberger et al., Nature 
314:268 (1985).) 

Example 11: Production Of Secreted Protein For High-Throughput Screening 

30 Assays 

The following protocol produces a supernatant containing a polypeptide to be 
tested. This supernatant can then be used in the Screening Assays described herein. 
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First, dilute Poly-D-Lysine (644 587 Boehringer-Manriheirri) stock solution 
(lmg/ml in PBS) 1:20 in PBS (w/o calcium or magnesium 17-5 16F Biowhittaker) for 
a working solution of 50ug/ml. Add 200 ul of this solution to each well (24 well 
plates) and incubate at RT for 20 minutes. Be sure to distribute the solution over each 
5 well (note: a 12-channel pipetter may be used with tips on every other channel). 

Aspirate off the Poly-D-Lysine solution and rinse with 1ml PBS (Phosphate Buffered 
Saline). The PBS should remain in the well until just prior to plating the cells and 
plates may be poly-lysine coated in advance for up to two weeks. 

Plate 293T cells (do not carry cells past P+20) at 2 x 10 5 cells/well in .5ml 

10 DMEM(Dulbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine 
(12-604F Biowhittaker))/ 10% heat inactivated FBS(14-503F Biowhittaker)/ lx 
Penstrep(17-602E Biowhittaker). Let the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofectamine 
(18324-012 Gibco/BRL) and 5ml Optimem I (31985070 Gibco/BRL)/96-well plate. 

15 With a small volume multi-channel pipetter, aliquot approximately 2ug of an 
expression vector containing a polynucleotide insert, produced by the methods 
described in Examples 8 or 9, into an appropriately labeled 96-well round bottom 
plate. With a multi-channel pipetter, add 50ul of the Lipofectamine/Optimem I 
mixture to each well. Pipette up and down gently to mix. Incubate at RT 1 5-45 

20 minutes. After about 20 minutes, use a multi-channel pipetter to add 150ul Optimem 
I to each well. As a control, one plate of vector DNA lacking an insert should be 
transfected with each set of transfections. 

Preferably, the transfection should be performed by tag-teaming the following 
tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too 

25 much time on PBS. First, person A aspirates off the media from four 24-well plates 
of cells, and then person B rinses each well with .5-lml PBS. Person A then aspirates 
off PBS rinse, and person B, using al2-channel pipetter with tips on every other 
channel, adds the 200ul of DNA/Lipofectamine/Optimem I complex to the odd wells 
first, then to the even wells, to each row on the 24-well plates. Incubate at 37 degrees 

30 C for 6 hours. 

While cells are incubating, prepare appropriate media, either 1%BSA in 
DMEM with lx penstrep, or CHO-5 media (1 16.6 mg/L of CaC12 (anhyd); 0.00130 
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mg/L CuS0 4 -5H 2 0; 0.050 mg/L of Fe(N0 3 ) 3 -9H 2 0; 0.417 mg/L of FeS0 4 -7H 2 0; 
31 1.80 mg/L of Kcl; 28.64 mg/L of MgCl 2 ; 48.84 mg/L of MgS0 4 ; 6995.50 mg/L of 
NaCl; 2400.0 mg/L of NaHC0 3 ; 62.50 mg/L of NaH 2 PO 4 -H 2 0; 71.02 mg/L of 
Na 2 HP04; .4320 mg/L of ZnS0 4 -7H 2 0; .002 mg/L of Arachidonic Acid ; 1.022 mg/L 
of Cholesterol; .070 mg/L of DL-alpha-Tocopherol- Acetate; 0.0520 mg/L of Linoleic 
Acid; 0.010 mg/L of Linolenic Acid; 0.010 mg/L of Myristic Acid; 0.010 mg/L of 
Oleic Acid; 0.010 mg/L of Palmitric Acid; 0.010 mg/L of Palmitic Acid; 100 mg/L of 
Pluronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of Tween 80; 4551 mg/L of D- 
Glucose; 130.85 mg/ml of L- Alanine; 147.50 mg/ml of L-Arginine-HCL; 7.50 mg/ml 
of L-Asparagine-H 2 0; 6.65 mg/ml of L-Aspartic Acid; 29.56 mg/ml of L-Cystine- 
2HCL-H 2 0; 31.29 mg/ml of L-Cystine-2HCL; 7.35 mg/ml of L-Glutamic Acid; 365.0 
mg/ml of L-Glutamine; 18.75 mg/ml of Glycine; 52.48 mg/ml of L-Histidine-HCL- 
H 2 0; 106.97 mg/ml of L-Isoleucine; 111.45 mg/ml of L-Leucine; 163.75 mg/ml of L- 
Lysine HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml of L-Phenylalainine; 40.0 
mg/ml of L-Proline; 26.25 mg/ml of L-Serine; 101.05 mg/ml of L-Threonine; 19.22 
mg/ml of L-Tryptophan; 91.79 mg/ml of L-Tryrosine-2Na-2H 2 0; 99.65 mg/ml of L- 
Valine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 11.78 mg/L of 
Choline Chloride; 4.65 mg/L of Folic Acid; 15.60 mg/L of i-Inositol; 3.02 mg/L of 
Niacinamide; 3.00 mg/L of Pyridoxal HCL; 0.031 mg/L of Pyridoxine HCL; 0.319 
mg/L of Riboflavin; 3.17 mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; and 
0.680 mg/L of Vitamin B 12 ; 25 mM of HEPES Buffer; 2.39 mg/L of Na 
Hypoxanthine; 0.105 mg/L of Lipoic Acid; 0.081 mg/L of Sodium Putrescine-2HCL; 
55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Selenite; 20uM of 
Ethanolamine; 0.122 mg/L of Ferric Citrate; 41.70 mg/L of Methyl-B-Cyclodextrin 
complexed with Linoleic Acid; 33.33 mg/L of Methyl-B-Cyclodextrin complexed 
with Oleic Acid; and 10 mg/L of Methyl-B-Cyclodextrin complexed with Retinal) 
with 2mm glutamine and lx penstrep. (BSA (81-068-3 Bayer) lOOgm dissolved in 1L 
DMEM for a 10% BSA stock solution). Filter the media and collect 50 ul for 
endotoxin assay in 1 5ml polystyrene conical. 

The transfection reaction is terminated, preferably by tag-teaming, at the end 
of the incubation period. Person A aspirates off the transfection media, while person 
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B adds 1.5ml appropriate media to each well. Incubate at 37 degrees C for 45 or 72 
hours depending on the media used: 1%BSA for 45 hours or CHO-5 for 72 hours. 

On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1ml 
deep well plate and the remaining supernatant into a 2ml deep well. The supernatants 
5 from each well can then be used in the assays described in Examples 13-20. 

It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the 
polypeptide directly (e.g., as a secreted protein) or by the polypeptide inducing 
expression of other proteins, which are then secreted into the supernatant. Thus, the 
1 0 invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

Example 12: Construction of GAS Reporter Construct 

One signal transduction pathway involved in the differentiation and 

1 5 proliferation of cells is called the Jaks-STATs pathway. Activated proteins in the 
Jaks-STATs pathway bind to gamma activation site "GAS" elements or interferon- 
sensitive responsive element ("ISRE"), located in the promoter of many genes. The 
binding of a protein to these elements alter the expression of the associated gene. 
GAS and ISRE elements are recognized by a class of transcription factors 

20 called Signal Transducers and Activators of Transcription, or "STATs." There are six 
members of the STATs family. Statl and Stat3 are present in many cell types, as is 
Stat2 (as response to IFN-alpha is widespread). Stat4 is more restricted and is not in 
many cell types though it has been found in T helper class I, cells after treatment with 
IL-12. Stat5 was originally called mammary growth factor, but has been found at 

25 higher concentrations in other cells including myeloid cells. It can be activated in 
tissue culture cells by many cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus 
upon tyrosine phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") 
family. Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, 

30 Jakl, Jak2, and Jak3. These kinases display significant sequence similarity and are 
generally catalytically inactive in resting cells. 
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The Jaks are activated by a wide range of receptors summarized in the Table 
below. (Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:621- 
51 (1995).) A cytokine receptor family, capable of activating Jaks, is divided into two 
groups: (a) Class 1 includes receptors for IL-2, IL-3, IL-4, IL-6, IL-7, IL-9, IL-1 1, IL- 

5 12, IL-15, Epo, PRL, GH, G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin; and (b) 
Class 2 includes JJFN-a, IFN-g, and IL-10. The Class 1 receptors share a conserved 
cysteine motif (a set of four conserved cysteines and one tryptophan) and a WSXWS 
motif (a membrane proximal region encoding Trp-Ser-Xxx-Trp-Ser (SEQ ID NO:2)). 
Thus, on binding of a ligand to a receptor, Jaks are activated, which in turn 

10 activate STATs, which then translocate and bind to GAS elements. This entire 
process is encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of 
the GAS or the ISRE element, can be used to indicate proteins involved in the 
proliferation and differentiation of cells. For example, growth factors and cytokines 

15 are known to activate the Jaks-STATs pathway. (See Table below.) Thus, by using 
GAS elements linked to reporter molecules, activators of the Jaks-STATs pathway 
can be identified. 
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To construct a synthetic GAS containing promoter element, which is used in 
the Biological Assays described in Examples 13-14, a PCR based strategy is 
employed to generate a GAS-SV40 promoter sequence. The 5' primer contains four 
tandem copies of the GAS binding site found in the IRF1 promoter and previously 
5 demonstrated to bind STATs upon induction with a range of cytokines (Rothman et 
al., Immunity 1 :457-468 (1994).), although other GAS or ISRE elements can be used 
instead. The 5' primer also contains 18bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' 
primer is: 

10 5' :GCGCCTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCC 
GAAATGATTTCCCCGAAATATCTGCCATCTCAATTAG:3' (SEQ ID NO:3) 

The downstream primer is complementary to the SV40 promoter and is 
flanked with a Hind III site: 5 ' : GCGGC AAGCTTTTTGC AAAGCCT AGGC : 3 ' 
(SEQ ID NO:4) 

15 PCR amplification is performed using the SV40 promoter template present in 

the B-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol/Hind III and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 
sequence: 

20 5 ' : CTCGAG ATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCCGAAA 
TGATTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCG 
CCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCT 
CCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCC 
TCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCT 

25 AGGCTTTTGC AAAAAGCTT : 3 ' (SEQIDNO:5) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 
reporter construct is next engineered. Here, the reporter molecule is a secreted 
alkaline phosphatase, or "SEAP." Clearly, however, any reporter molecule can be 
instead of SEAP, in this or in any of the other Examples. Well known reporter 

30 molecules that can be used instead of SEAP include chloramphenicol 

acetyltransferase (CAT), luciferase, alkaline phosphatase, B-galactosidase, green 
fluorescent protein (GFP), or any protein detectable by an antibody. 
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The above sequence confirmed synthetic GAS-SV40 promoter element is 
subcloned into the pSEAP-Promoter vector obtained from Clontech using Hindlll and 
Xhol, effectively replacing the SV40 promoter with the amplified GAS:SV40 
promoter element, to create the GAS-SEAP vector. However, this vector does not 
contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

Thus, in order to generate mammalian stable cell lines expressing the GAS- 
SEAP reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector using 
Sail and NotI, and inserted into a backbone vector containing the neomycin resistance 
gene, such as pGFP-1 (Clontech), using these restriction sites in the multiple cloning 
site, to create the GAS-SEAP/Neo vector. Once this vector is transfected into 
mammalian cells, this vector can then be used as a reporter molecule for GAS binding 
as described in Examples 13-14. 

Other constructs can be made using the above description and replacing GAS 
with a different promoter sequence. For example, construction of reporter molecules 
containing NFK-B and EGR promoter sequences are described in Examples 15 and 
16. However, many other promoters can be substituted using the protocols described 
in these Examples. For instance, SRE, IL-2, NFAT, or Osteocalcin promoters can be 
substituted, alone or in combination (e.g., GAS/NF-KB/EGR, GAS/NF-KB, II- 
2/NFAT, or NF-KB/GAS). Similarly, other cell lines can be used to test reporter 
construct activity, such as HELA (epithelial), HUVEC (endothelial), Reh (B-cell), 
Saos-2 (osteoblast), HUVAC (aortic), or Cardiomyocyte. 

Example 13: High-Throughput Screening Assay for T-cell Activity. 

The following protocol is used to assess T-cell activity by identifying factors, 
and determining whether supernate containing a polypeptide of the invention 
proliferates and/or differentiates T-cells. T-cell activity is assessed using the 
GAS/SEAP/Neo construct produced in Example 12. Thus, factors that increase SEAP 
activity indicate the ability to activate the Jaks-STATS signal transduction pathway. 
The T-cell used in this assay is Jurkat T-cells (ATCC Accession No. TIB-152), 
although Molt-3 cells (ATCC Accession No. CRL-1552) and Molt-4 cells (ATCC 
Accession No. CRL-1582) cells can also be used. 
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Jurkat T-cells are lymphoblastic CD4+ Thl helper cells. In order to generate 
stable cell lines, approximately 2 million Jurkat cells are transfected with the GAS- 
SEAP/neo vector using DMRIE-C (Life Technologies)(transfection procedure 
described below). The transfected cells are seeded to a density of approximately 
5 20,000 cells per well and transfectants resistant to 1 mg/ml genticin selected. 
Resistant colonies are expanded and then tested for their response to increasing 
concentrations of interferon gamma. The dose response of a selected clone is 
demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells 
1 0 containing 200 ul of cells. Thus, it is either scaled up, or performed in multiple to 
generate sufficient cells for multiple 96 well plates. Jurkat cells are maintained in 
RPMI + 10% serum with l%Pen-Strep. Combine 2.5 mis of OPTI-MEM (Life 
Technologies) with 10 ug of plasmid DNA in a T25 flask. Add 2.5 ml OPTI-MEM 
containing 50 ul of DMRIE-C and incubate at room temperature for 15-45 mins. 
15 During the incubation period, count cell concentration, spin down the required 

number of cells (10 7 per transfection), and resuspend in OPTI-MEM to a final 
concentration of 10 7 cells/ml. Then add 1ml of 1 x 10 7 cells in OPTI-MEM to T25 
flask and incubate at 37 degrees C for 6 hrs. After the incubation, add 10 ml of RPMI 
+ 15% serum. 

20 The Jurkat:GAS-SEAP stable reporter lines are maintained in RPMI + 10% 

serum, 1 mg/ml Genticin, and 1% Pen-Strep. These cells are treated with 
supernatants containing polypeptides of the invention and/or induced polypeptides of 
the invention as produced by the protocol described in Example 1 1 . 

On the day of treatment with the supernatant, the cells should be washed and 

25 resuspended in fresh RPMI + 10% serum to a density of 500,000 cells per ml. The 
exact number of cells required will depend on the number of supernatants being 
screened. For one 96 well plate, approximately 10 million cells (for 10 plates, 100 
million cells) are required. 

Transfer the cells to a triangular reservoir boat, in order to dispense the cells 

30 into a 96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 
200 ul of cells into each well (therefore adding 100, 000 cells per well). 
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After all the plates have been seeded, 50 ul of the supernatants are transferred 
directly from the 96 well plate containing the supernatants into each well using a 12 
channel pipette. In addition, a dose of exogenous interferon gamma (0.1, 1 .0, 10 ng) 
is added to wells H9, H10, and HI 1 to serve as additional positive controls for the 
5 assay. 

The 96 well dishes containing Jurkat cells treated with supernatants are placed 
in an incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul 
samples from each well are then transferred to an opaque 96 well plate using a 12 
channel pipette. The opaque plates should be covered (using sellophene covers) and 
10 stored at -20 degrees C until SEAP assays are performed according to Example 17. 
The plates containing the remaining treated cells are placed at 4 degrees C and serve 
as a source of material for repeating the assay on a specific well if desired. 

As a positive control, 100 Unit/ml interferon gamma can be used which is 
known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
15 positive control wells. 

The above protocol may be used in the generation of both transient, as well as, 
stable transfected cells, which would be apparent to those of skill in the art. 

Example 14: High-Throughput Screening Assay Identifying Myeloid Activity 

20 The following protocol is used to assess myeloid activity by determining 

whether polypeptides of the invention proliferates and/or differentiates myeloid cells. 
Myeloid cell activity is assessed using the GAS/SEAP/Neo construct produced in 
Example 12. Thus, factors that increase SEAP activity indicate the ability to activate 
the Jaks-STATS signal transduction pathway. The myeloid cell used in this assay is 

25 U937, a pre-monocyte cell line, although TF-1 , HL60, or KG1 can be used. 

To transiently transfect U937 cells with the GAS/SEAP/Neo construct 
produced in Example 12, a DEAE-Dextran method (Kharbanda et. al., 1994, Cell 
Growth & Differentiation, 5:259-265) is used. First, harvest 2x1 Oe 7 U937 cells and 
wash with PBS. The U937 cells are usually grown in RPMI 1640 medium containing 

30 10% heat-inactivated fetal bovine serum (FBS) supplemented with 100 units/ml 
penicillin and 100 mg/ml streptomycin. 
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Next, suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 
0.5 mg/ml DEAE-Dextran, 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCl, 5 mM 
KC1, 375 uM Na 2 HP04.7H 2 0, 1 mM MgCl 2 , and 675 uM CaCl 2 . Incubate at 37 
degrees C for 45 min. 

Wash the cells with RPMI 1640 medium containing 10% FBS and then 
resuspend in 10 ml complete medium and incubate at 37 degrees C for 36 hr. 

The GAS-SEAP/U937 stable cells are obtained by growing the cells in 400 
ug/ml G41 8. The G418-free medium is used for routine growth but every one to two 
months, the cells should be re-grown in 400 ug/ml G418 for couple of passages. 

These cells are tested by harvesting lxlO 8 cells (this is enough for ten 96-well 
plates assay) and wash with PBS. Suspend the cells in 200 ml above described 
growth medium, with a final density of 5xl0 5 cells/ml. Plate 200 ul cells per well in 
the 96-well plate (or lxl 0 5 cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 
11. Incubate at 37 degrees C for 48 to 72 hr. As a positive control, 100 Unit/ml 
interferon gamma can be used which is known to activate U937 cells. Over 30 fold 
induction is typically observed in the positive control wells. SEAP assay the 
supernatant according to the protocol described in Example 17. 

Example 15: High-Throughput Screening Assay Identifying Neuronal Activity. 

When cells undergo differentiation and proliferation, a group of genes are 
activated through many different signal transduction pathways. One of these genes, 
EGR1 (early growth response gene 1), is induced in various tissues and cell types 
upon activation. The promoter of EGR1 is responsible for such induction. Using the 
EGR1 promoter linked to reporter molecules, activation of cells can be assessed. 

Particularly, the following protocol is used to assess neuronal activity in PC 12 
cell lines. PC 12 cells (rat phenochromocytoma cells) are known to proliferate and/or 
differentiate by activation with a number of mitogens, such as TP A (tetradecanoyl 
phorbol acetate), NGF (nerve growth factor), and EGF (epidermal growth factor). 
The EGR1 gene expression is activated during this treatment. Thus, by stably 
transfecting PC 12 cells with a construct containing an EGR promoter linked to SEAP 
reporter, activation of PC 12 cells can be assessed. 
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The EGR/SEAP reporter construct can be assembled by the following 
protocol. The EGR-1 promoter sequence (-633 to +l)(Sakamoto K et al., Oncogene 
6:867-871 (1991)) can be PCR amplified from human genomic DNA using the 
following primers: 

5 5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3' (SEQ ID NO:6) 

5' GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3* (SEQ ID NO:7) 
Using the GAS:SEAP/Neo vector produced in Example 12, EGR1 amplified 
product can then be inserted into this vector. Linearize the GAS:SEAP/Neo vector 
using restriction enzymes Xhol/Hindlll, removing the GAS/SV40 stuffer. Restrict the 
10 EGR1 amplified product with these same enzymes. Ligate the vector and the EGR1 
promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution (1:30 
dilution of collagen type I (Upstate Biotech Inc. Cat#08-1 15) in 30% ethanol (filter 
sterilized)) is added per one 10 cm plate or 50 ml per well of the 96-well plate, and 
1 5 allowed to air dry for 2 hr. 

PC 12 cells are routinely grown in RPMI-1640 medium (Bio Whittaker) 
containing 10% horse serum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat- 
inactivated fetal bovine serum (FBS) supplemented with 100 units/ml penicillin and 
100 ug/ml streptomycin on a precoated 10 cm tissue culture dish. One to four split is 
20 done every three to four days. Cells are removed from the plates by scraping and 
resuspended with pipetting up and down for more than 15 times. 

Transfect the EGR/SEAP/Neo construct into PC 12 using the Lipofectamine 
protocol described in Example 1 1 . EGR-SEAP/PC12 stable cells are obtained by 
growing the cells in 300 ug/ml G418. The G418-free medium is used for routine 
25 growth but every one to two months, the cells should be re-grown in 300 ug/ml G41 8 
for couple of passages. 

To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% 
confluent is screened by removing the old medium. Wash the cells once with PBS 
(Phosphate buffered saline). Then starve the cells in low serum medium (RPMI-1640 
30 containing 1% horse serum and 0.5% FBS with antibiotics) overnight. 

The next morning, remove the medium and wash the cells with PBS. Scrape 
off the cells from the plate, suspend the cells well in 2 ml low serum medium. Count 
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the cell number and add more low serum medium to reach final cell density as 5x1 0^ 
cells/ml. 

Add 200 ul of the cell suspension to each well of 96-well plate (equivalent to 
lxlO 5 cells/well). Add 50 ul supernatant produced by Example 1 1 , 37°C for 48 to 72 
5 hr. As a positive control, a growth factor known to activate PC 12 cells through EGR 
can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold 
induction of SEAP is typically seen in the positive control wells. SEAP assay the 
supernatant according to Example 17. 

10 Example 16: High-Throughput Screenin2 Assay for T-cell Activity 

NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide 
variety of agents including the inflammatory cytokines IL-1 and TNF, CD30 and 
CD40, lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombin, 
and by expression of certain viral gene products. As a transcription factor, NF-KB 

1 5 regulates the expression of genes involved in immune cell activation, control of 

apoptosis (NF- KB appears to shield cells from apoptosis), B and T-cell development, 
anti-viral and antimicrobial responses, and multiple stress responses. 

In non-stimulated conditions, NF- KB is retained in the cytoplasm with I-KB 
(Inhibitor KB). However, upon stimulation, I- KB is phosphorylated and degraded, 

20 causing NF- KB to shuttle to the nucleus, thereby activating transcription of target 

genes. Target genes activated by NF- KB include IL-2, IL-6, GM-CSF, ICAM-1 and 
class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter 
constructs utilizing the NF-KB promoter element are used to screen the supernatants 
25 produced in Example 1 1 . Activators or inhibitors of NF-KB would be useful in 
treating diseases. For example, inhibitors of NF-KB could be used to treat those 
diseases related to the acute or chronic activation of NF-KB, such as rheumatoid 
arthritis. 

To construct a vector containing the NF-KB promoter element, a PCR based 
30 strategy is employed. The upstream primer contains four tandem copies of the NF- 
KB binding site (GGGGACTTTCCC) (SEQ ID NO: 8), 18 bp of sequence 
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complementary to the 5' end of the SV40 early promoter sequence, and is flanked 
with an Xhol site: 

5':GCGGCCTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGAC 
TTTCCATCCTGCC ATCTCAATTAG:3 ' (SEQ ID NO:9) 

The downstream primer is complementary to the 3' end of the SV40 promoter 
and is flanked with a Hind III site: 

5' :GCGGCAAGCTTTTTGCAAAGCCTAGGC:3 ' (SEQ ED NO:4) 

PCR amplification is performed using the SV40 promoter template present in 
the pB-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol and Hind III and subcloned into BLSK2-. (Stratagene) 
Sequencing with the T7 and T3 primers confirms the insert contains the following 
sequence: 

5 ' :CTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGACTTTCC 
ATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCC 
ATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGA 
CTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTA 
TTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAA 
GCTT:3' (SEQ ID NO: 10) 

Next, replace the SV40 minimal promoter element present in the pSEAP2- 
promoter plasmid (Clontech) with this NF-KB/SV40 fragment using Xhol and 
Hindlll. However, this vector does not contain a neomycin resistance gene, and 
therefore, is not preferred for mammalian expression systems. 

In order to generate stable mammalian cell lines, the NF-KB/SV40/SEAP 
cassette is removed from the above NF-KB/SEAP vector using restriction enzymes 
Sail and NotI, and inserted into a vector containing neomycin resistance. Particularly, 
the NF-KB/SV40/SEAP cassette was inserted into pGFP-1 (Clontech), replacing the 
GFP gene, after restricting pGFP-1 with Sail and NotI. 

Once NF-KB/SV40/SEAP/Neo vector is created, stable Jurkat T-cells are 
created and maintained according to the protocol described in Example 13. Similarly, 
the method for assaying supernatants with these stable Jurkat T-cells is also described 
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in Example 13. As apositive control, exogenous TNF alpha (0.1,1, 10 ng) is added to 
wells H9, H10, and HI 1, with a 5-10 fold activation typically observed. 

Example 17: Assay for SEAP Activity 

5 As a reporter molecule for the assays described in Examples 13-16, SEAP 

activity is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the 
following general procedure. The Tropix Phospho-light Kit supplies the Dilution, 
Assay, and Reaction Buffers used below. 

Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ul of 2.5x 

10 dilution buffer into Optiplates containing 35 ul of a supernatant. Seal the plates with 
a plastic sealer and incubate at 65 degree C for 30 min. Separate the Optiplates to 
avoid uneven heating. 

Cool the samples to room temperature for 15 minutes. Empty the dispenser 
and prime with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room 

15 temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 
table below). Add 50 ul Reaction Buffer and incubate at room temperature for 20 
minutes. Since the intensity of the chemiluminescent signal is time dependent, and it 
takes about 10 minutes to read 5 plates on luminometer, one should treat 5 plates at 
each time and start the second set 10 minutes later. 

20 Read the relative light unit in the luminometer. Set HI 2 as blank, and print 

the results. An increase in chemiluminescence indicates reporter activity. 



Reaction Buffer Formulation: 



#of plates 


Rxn buffer diluent (ml) 


CSPD (ml) 


10 


60 


3 


11 


65 


3.25 


12 


70 


3.5 


13 


75 


3.75 


14 


80 


4 


15 


85 


4.25 


16 


90 


4.5 


17 


95 


4.75 


18 


100 


5 


19 


105 


5.25 


20 


110 


5.5 


21 


115 


5.75 


22 


120 


6 


23 


125 


6.25 


24 


130 


6.5 
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25 


135 


6.75 


26 


140 


7 


27 


145 


7.25 


28 


150 


7.5 


29 


155 


7.75 


30 


160 


8 


31 


165 


8.25 


32 


170 


8.5 


33 


175 


8.75 


34 


180 


9 


35 


185 


9.25 


36 


190 


9.5 


37 


195 


9.75 


38 


200 


10 


39 


205 


10.25 


40 


210 


10.5 


41 


215 


10.75 


42 


220 


11 


43 


225 


11.25 


44 


230 


11.5 


45 


235 


11.75 


46 


240 


12 


47 


245 


12.25 


48 


250 


12.5 


49 


255 


12.75 


50 


260 
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Example 18: High-Throughput Screening Assay Identifying Changes in Small 
Molecule Concentration and Membrane Permeability 

Binding of a ligand to a receptor is known to alter intracellular levels of small 
5 molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane 
potential. These alterations can be measured in an assay to identify supernatants 
which bind to receptors of a particular cell. Although the following protocol 
describes an assay for calcium, this protocol can easily be modified to detect changes 
in potassium, sodium, pH, membrane potential, or any other small molecule which is 
1 0 detectable by a fluorescent prob e. 

The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small 
molecules. Clearly, any fluorescent molecule detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog 
15 no. F-14202), used here. 

For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 
black 96-well plate with clear bottom. The plate is incubated in a CQ 2 incubator for 



315 



20 hours. The adherent cells are washed two times in Biotek washer with 200 ul of 
HBSS (Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 

A stock solution of 1 mg/ml fluo-4 is made in 10% pluronic acid DMSO. To 
load the cells with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate 
is incubated at 37 degrees C in a C0 2 incubator for 60 min. The plate is washed four 
times in the Biotek washer with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are 
re-suspended to 2-5x1 0 6 cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
The tube is then placed in a 37 degrees C water bath for 30-60 min. The cells are 
washed twice with HBSS, resuspended to lxlO 6 cells/ml, and dispensed into a 
microplate, 100 ul/well. The plate is centrifuged at 1000 rpm for 5 min. The plate is 
then washed once in Denley CellWash with 200 ul, followed by an aspiration step to 
100 ul final volume. 

For a non-cell based assay, each well contains a fluorescent molecule, such as 
fluo-4 . The supernatant is added to the well, and a change in fluorescence is 
detected. 

To measure the fluorescence of intracellular calcium, the FLIPR is set for the 
following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 
second; (3) Camera F/stop is F/2; (4) Excitation is 488 ran; (5) Emission is 530 nm; 
and (6) Sample addition is 50 ul. Increased emission at 530 nm indicates an 
extracellular signaling event which has resulted in an increase in the intracellular 
Ca ++ concentration. 

Example 19: High-Throughput Screening Assay Identifying Tyrosine Kinase 
Activity 

The Protein Tyrosine Kinases (PTK) represent a diverse group of 
transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine 
Kinase RPTK) group are receptors for a range of mitogenic and metabolic growth 
factors including the PDGF, FGF, EGF, NGF, HGF and Insulin receptor subfamilies. 
In addition there are a large family of RPTKs for which the corresponding ligand is 
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unknown. Ligands for RPTKs include mainly secreted small proteins, but also 
membrane-bound and extracellular matrix proteins. 

Activation of RPTK by ligands involves ligand-mediated receptor 
dimerization, resulting in transphosphorylation of the receptor subunits and activation 
of the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include 
receptor associated tyrosine kinases of the src-family (e.g., src, yes, lck, lyn, fyn) and 
non-receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, 
members of which mediate signal transduction triggered by the cytokine superfamily 
of receptors (e.g., the Interleukins, Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, the identification of novel human secreted proteins capable of 
activating tyrosine kinase signal transduction pathways are of interest. Therefore, the 
following protocol is designed to identify those novel human secreted proteins 
capable of activating the tyrosine kinase signal transduction pathways. 

Seed target cells (e.g., primary keratinocytes) at a density of approximately 
25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased from 
Nalge Nunc (Naperville, IL). The plates are sterilized with two 30 minute rinses with 
100% ethanol, rinsed with water and dried overnight. Some plates are coated for 2 hr 
with 100 ml of cell culture grade type I collagen (50 mg/ml), gelatin (2%) or 
polylysine (50 mg/ml), all of which can be purchased from Sigma Chemicals (St. 
Louis, MO) or 10% Matrigel purchased from Becton Dickinson (Bedford,MA), or 
calf serum, rinsed with PBS and stored at 4 degree C. Cell growth on these plates is 
assayed by seeding 5,000 cells/well in growth medium and indirect quantitation of 
cell number through use of alamarBlue as described by the manufacturer Alamar 
Biosciences, Inc. (Sacramento, CA) after 48 hr. Falcon plate covers #3071 from 
Becton Dickinson (Bedford,MA) are used to cover the Loprodyne Silent Screen 
Plates. Falcon Microtest III cell culture plates can also be used in some proliferation 
experiments. 

To prepare extracts, A431 cells are seeded onto the nylon membranes of 
Loprodyne plates (20,000/200ml/well) and cultured overnight in complete medium. 
Cells are quiesced by incubation in serum-free basal medium for 24 hr. After 5-20 
minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in 
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Example 1 1, the medium was removed and 100 ml of extraction buffer ((20 mM 
HEPES pH 7.5, 0.15 M NaCl, 1% Triton X-100, 0.1% SDS, 2 mM Na3V04, 2 mM 
Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 
Boeheringer Mannheim (Indianapolis, IN) is added to each well and the plate is 
5 shaken on a rotating shaker for 5 minutes at 4 degrees C. The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane 
bottoms of each well using house vacuum. Extracts are collected in a 96-well 
catch/assay plate in the bottom of the vacuum manifold and immediately placed on 
ice. To obtain extracts clarified by centrifugation, the content of each well, after 
10 detergent solubilization for 5 minutes, is removed and centrifuged for 15 minutes at 4 
degrees C at 16,000 x g. 

Test the filtered extracts for levels of tyrosine kinase activity. Although many 
methods of detecting tyrosine kinase activity are known, one method is described 
here. 

1 5 Generally, the tyrosine kinase activity of a supernatant is evaluated by 

determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 
biotinylated peptide). Biotinylated peptides that can be used for this purpose include 
PSK1 (corresponding to amino acids 6-20 of the cell division kinase cdc2-p34) and 
PSK2 (corresponding to amino acids 1-17 of gastrin). Both peptides are substrates for 

20 a range of tyrosine kinases and are available from Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in 
order. First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg 2 + (5mM 
ATP/5 OmM MgCl2), then lOul of 5x Assay Buffer (40mM imidazole hydrochloride, 
pH7.3, 40 mM beta-glycerophosphate, ImM EGTA, lOOmM MgCl2, 5 mM MnCl2 3 

25 0.5 mg/ml BSA), then 5ul of Sodium Vanadate(lmM), and then 5ul of water. Mix the 
components gently and preincubate the reaction mix at 30 degrees C for 2 min. Initial 
the reaction by adding lOul of the control enzyme or the filtered supernatant. 

The tyrosine kinase assay reaction is then terminated by adding 10 ul of 
120mm EDTA and place the reactions on ice. 

30 Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 

mixture to a microtiter plate (MTP) module and incubating at 37 degrees C for 20 
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min. This allows the streptavadin coated 96 well plate to associate with the 
biotinylated peptide. Wash the MTP module with 300ul/well of PBS four times. 
Next add 75 ul of anti-phospotyrosine antibody conjugated to horse radish 
peroxidase(anti-P-Tyr-POD(0.5u/ml)) to each well and incubate at 37 degrees C for 
one hour. Wash the well as above. 

Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature for at least 5 mins (up to 30 min). Measure the 
absorbance of the sample at 405 nm by using ELISA reader. The level of bound 
peroxidase activity is quantitated using an ELISA reader and reflects the level of 
tyrosine kinase activity. 

Example 20: High-Throughput Screening Assay Identifying Phosphorylation 
Activity 

As a potential alternative and/or compliment to the assay of protein tyrosine 
kinase activity described in Example 19, an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosine 
phosphorylation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf, JNK, p38 MAP, Map kinase kinase (MEK), MEK kinase, 
Src, Muscle specific kinase (MuSK), IRAK, Tec, and Janus, as well as any other 
phosphoserine, phosphotyrosine, or phosphothreonine molecule, can be detected by 
substituting these molecules for Erk-1 or Erk-2 in the following assay. 

Specifically, assay plates are made by coating the wells of a 96-well ELISA 
plate with 0.1ml of protein G (lug/ml) for 2 hr at room temp, (RT). The plates are 
then rinsed with PBS and blocked with 3% BSA/PBS for 1 hr at RT. The protein G 
plates are then treated with 2 commercial monoclonal antibodies (lOOng/well) against 
Erk-land Erk-2 (1 hr at RT) (Santa Cruz Biotechnology). (To detect other molecules, 
this step can easily be modified by substituting a monoclonal antibody detecting any 
of the above described molecules.) After 3-5 rinses with PBS, the plates are stored at 
4 degrees C until use. 

A431 cells are seeded at 20,000/well in a 96-well Loprodyne filterplate and 
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cultured overnight in growth medium. The cells are then starved for 48 hr in basal 
medium (DMEM) and then treated with EGF (6ng/well) or 50 ul of the supernatants 
obtained in Example 1 1 for 5-20 minutes. The cells are then solubilized and extracts 
filtered directly into the assay plate. 

After incubation with the extract for 1 hr at RT, the wells are again rinsed. As 
a positive control, a commercial preparation of MAP kinase (lOng/well) is used in 
place of A431 extract. Plates are then treated with a commercial polyclonal (rabbit) 
antibody (lug/ml) which specifically recognizes the phosphorylated epitope of the 
Erk-1 and Erk-2 kinases (1 hr at RT). This antibody is biotinylated by standard 
procedures. The bound polyclonal antibody is then quantitated by successive 
incubations with Europium-streptavidin and Europium fluorescence enhancing 
reagent in the Wallac DELFIA instrument (time-resolved fluorescence). An increased 
fluorescent signal over background indicates a phosphorylation. 

Example 21 : Method of Determining Alterations in a Gene Corresponding to a 
Polynucleotide 

RNA isolated from entire families or individual patients presenting with a 
phenotype of interest (such as a disease) is be isolated. cDNA is then generated from 
these RNA samples using protocols known in the art. (See, Sambrook.) The cDNA 
is then used as a template for PCR, employing primers surrounding regions of interest 
in SEQ ID NO:X. Suggested PCR conditions consist of 35 cycles at 95 degrees C for 
30 seconds; 60-120 seconds at 52-58 degrees C; and 60-120 seconds at 70 degrees C, 
using buffer solutions described in Sidransky et al., Science 252:706 (1991). 

PCR products are then sequenced using primers labeled at their 5' end with T4 
polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre 
Technologies). The intron-exon borders of selected exons is also determined and 
genomic PCR products analyzed to confirm the results. PCR products harboring 
suspected mutations is then cloned and sequenced to validate the results of the direct 
sequencing. 

PCR products is cloned into T- tailed vectors as described in Holton et al., 
Nucleic Acids Research, 19:1 156 (1991) and sequenced with T7 polymerase (United 
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States Biochemical). Affected individuals are identified by mutations not present in 
unaffected individuals. 

Genomic rearrangements are also observed as a method of determining 
alterations in a gene corresponding to a polynucleotide. Genomic clones isolated 
according to Example 2 are nick-translated with digoxigenindeoxy-uridine 5'- 
triphosphate (Boehringer Manheim), and FISH performed as described in Johnson et 
al., Methods Cell Biol. 35:73-99 (1991). Hybridization with the labeled probe is 
carried out using a vast excess of human cot-1 DNA for specific hybridization to the 
corresponding genomic locus. 

Chromosomes are counterstained with 4,6-diamino-2-phenylidole and 
propidium iodide, producing a combination of C- and R-bands. Aligned images for 
precise mapping are obtained using a triple-band filter set (Chroma Technology, 
Brattleboro, VT) in combination with a cooled charge-coupled device camera 
(Photometries, Tucson, AZ) and variable excitation wavelength filters. (Johnson et 
al., Genet. Anal. Tech. Appl., 8:75 (1991).) Image collection, analysis and 
chromosomal fractional length measurements are performed using the ISee Graphical 
Program System. (Inovision Corporation, Durham, NC.) Chromosome alterations of 
the genomic region hybridized by the probe are identified as insertions, deletions, and 
translocations. These alterations are used as a diagnostic marker for an associated 
disease. 

Example 22: Method of Detecting Abnormal Levels of a Polypeptide in a 
Biological Sample 

A polypeptide of the present invention can be detected in a biological sample, 
and if an increased or decreased level of the polypeptide is detected, this polypeptide 
is a marker for a particular phenotype. Methods of detection are numerous, and thus, 
it is understood that one skilled in the art can modify the following assay to fit their 
particular needs. 

For example, antibody-sandwich ELISAs are used to detect polypeptides in a 
sample, preferably a biological sample. Wells of a microtiter plate are coated with 
specific antibodies, at a final concentration of 0.2 to 10 ug/ml. The antibodies are 
either monoclonal or polyclonal and are produced by the method described in 
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Example 10. The wells are blocked so that non-specific binding of the polypeptide to 
the well is reduced. 

The coated wells are then incubated for > 2 hours at RT with a sample 
containing the polypeptide. Preferably, serial dilutions of the sample should be used 
to validate results. The plates are then washed three times with deionized or distilled 
water to remove unbounded polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a 
concentration of 25-400 ng, is added and incubated for 2 hours at room temperature. 
The plates are again washed three times with deionized or distilled water to remove 
unbounded conjugate. 

Add 75 ul of 4-methylumbelliferyl phosphate (MUP) or p-nitrophenyl 
phosphate (NPP) substrate solution to each well and incubate 1 hour at room 
temperature. Measure the reaction by a microtiter plate reader. Prepare a standard 
curve, using serial dilutions of a control sample, and plot polypeptide concentration 
on the X-axis (log scale) and fluorescence or absorbance of the Y-axis (linear scale). 
Interpolate the concentration of the polypeptide in the sample using the standard 
curve. 

Example 23: Formulation 

The invention also provides methods of treatment and/or prevention diseases, 
disorders, and/or conditions (such as, for example, any one or more of the diseases or 
disorders disclosed herein) by administration to a subject of an effective amount of a 
Therapeutic. By therapeutic is meant a polynucleotides or polypeptides of the 
invention (including fragments and variants), agonists or antagonists thereof, and/or 
antibodies thereto, in combination with a pharmaceutically acceptable carrier type 
(e.g., a sterile carrier). 

The Therapeutic will be formulated and dosed in a fashion consistent with 
good medical practice, taking into account the clinical condition of the individual 
patient (especially the side effects of treatment with the Therapeutic alone), the site of 
delivery, the method of administration, the scheduling of administration, and other 
factors known to practitioners. The "effective amount" for purposes herein is thus 
determined by such considerations. 
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As a general proposition, the total pharmaceutically effective amount of the 
Therapeutic administered parenterally per dose will be in the range of about 
lug/kg/day to 10 mg/kg/day of patient body weight, although, as noted above, this 
will be subject to therapeutic discretion. More preferably, this dose is at least 0.01 
mg/kg/day, and most preferably for humans between about 0.01 and 1 mg/kg/day for 
the hormone. If given continuously, the Therapeutic is typically administered at a 
dose rate of about 1 ug/kg/hour to about 50 ug/kg/hour, either by 1-4 injections per 
day or by continuous subcutaneous infusions, for example, using a mini-pump. An 
intravenous bag solution may also be employed. The length of treatment needed to 
observe changes and the interval following treatment for responses to occur appears 
to vary depending on the desired effect. 

Therapeutics can be are administered orally, rectally, parenterally, 
intracistemally, intravaginally, intraperitoneally, topically (as by powders, ointments, 
gels, drops or transdermal patch), bucally, or as an oral or nasal spray. 
"Pharmaceutically acceptable carrier" refers to a non-toxic solid, semisolid or liquid 
filler, diluent, encapsulating material or formulation auxiliary of any. The term 
"parenteral" as used herein refers to modes of administration which include 
intravenous, intramuscular, intraperitoneal, intrasternal, subcutaneous and 
intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 
release systems. Suitable examples of sustained-release Therapeutics are 
administered orally, rectally, parenterally, intracistemally, intravaginally, 
intraperitoneally, topically (as by powders, ointments, gels, drops or transdermal 
patch), bucally, or as an oral or nasal spray. "Pharmaceutically acceptable carrier" 
refers to a non-toxic solid, semisolid or liquid filler, diluent, encapsulating material or 
formulation auxiliary of any type. The term "parenteral" as used herein refers to 
modes of administration which include intravenous, intramuscular, intraperitoneal, 
intrasternal, subcutaneous and intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 
release systems. Suitable examples of sustained-release Therapeutics include suitable 
polymeric materials (such as, for example, semi-permeable polymer matrices in the 
form of shaped articles, e.g., films, or mirocapsules), suitable hydrophobic materials 
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(for example as an emulsion in an acceptable oil) or ion exchange resins, and 
sparingly soluble derivatives (such as, for example, a sparingly soluble salt). 

Sustained-release matrices include polylactides (U.S. Pat. No. 3,773,919, EP 
58,481), copolymers of L-glutamic acid and gamma-ethyl-L-glutamate (Sidman et al., 
Biopolymers 22:547-556 (1983)), poly (2- hydroxyethyl methacrylate) (Langer et al., 
J. Biomed. Mater. Res. 15:167-277 (1981), and Langer, Chem. Tech. 12:98-105 
(1982)), ethylene vinyl acetate (Langer et al., Id.) or poly-D- (-)-3-hydroxybutyric 
acid (EP 133,988). 

Sustained-release Therapeutics also include liposomally entrapped 
Therapeutics of the invention (see generally, Langer, Science 249:1527-1533 (1990); 
Treat et al., in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez- 
Berestein and Fidler (eds.), Liss, New York, pp. 317 -327 and 353-365 (1989)). 
Liposomes containing the Therapeutic are prepared by methods known per se: DE 
3,218,121; Epstein et al., Proc. Natl. Acad. Sci. (USA) 82:3688-3692 (1985); Hwang 
et al., Proc. Natl. Acad. Sci.(USA) 77:4030-4034 (1980); EP 52,322; EP 36,676; EP 
88,046; EP 143,949; EP 142,641; Japanese Pat. Appl. 83-118008; U.S. Pat. Nos. 
4,485,045 and 4,544,545; and EP 102,324. Ordinarily, the liposomes are of the small 
(about 200-800 Angstroms) unilamellar type in which the lipid content is greater than 
about 30 mol. percent cholesterol, the selected proportion being adjusted for the 
optimal Therapeutic. 

In yet an additional embodiment, the Therapeutics of the invention are 
delivered by way of a pump {see Langer, supra; Sefton, CRC Crit. Ref. Biomed. Eng. 
14:201 (1987); Buchwald et al., Surgery 88:507 (1980); Saudek et al., N. Engl. J. 
Med. 321:574 (1989)). 

Other controlled release systems are discussed in the review by Langer 
{Science 249:1527-1533 (1990)). 

For parenteral administration, in one embodiment, the Therapeutic is 
formulated generally by mixing it at the desired degree of purity, in a unit dosage 
injectable form (solution, suspension, or emulsion), with a pharmaceutically 
acceptable carrier, i.e., one that is non-toxic to recipients at the dosages and 
concentrations employed and is compatible with other ingredients of the formulation. 
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For example, the formulation preferably does not include oxidizing agents and other 
compounds that are known to be deleterious to the Therapeutic. 

Generally, the formulations are prepared by contacting the Therapeutic 
uniformly and intimately with liquid carriers or finely divided solid carriers or both. 
Then, if necessary, the product is shaped into the desired formulation. Preferably the 
carrier is a parenteral carrier, more preferably a solution that is isotonic with the blood 
of the recipient. Examples of such carrier vehicles include water, saline, Ringer's 
solution, and dextrose solution. Non-aqueous vehicles such as fixed oils and ethyl 
oleate are also useful herein, as well as liposomes. 

The carrier suitably contains minor amounts of additives such as substances 
that enhance isotonicity and chemical stability. Such materials are non-toxic to 
recipients at the dosages and concentrations employed, and include buffers such as 
phosphate, citrate, succinate, acetic acid, and other organic acids or their salts; 
antioxidants such as ascorbic acid; low molecular weight (less than about ten 
residues) polypeptides, e.g., polyarginine or tripeptides; proteins, such as serum 
albumin, gelatin, or immunoglobulins; hydrophilic polymers such as 
polyvinylpyrrolidone; amino acids, such as glycine, glutamic acid, aspartic acid, or 
arginine; monosaccharides, disaccharides, and other carbohydrates including cellulose 
or its derivatives, glucose, manose, or dextrins; chelating agents such as EDTA; sugar 
alcohols such as mannitol or sorbitol; counterions such as sodium; and/or nonionic 
surfactants such as polysorbates, poloxamers, or PEG. 

The Therapeutic is typically formulated in such vehicles at a concentration of 
about 0.1 mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will 
be understood that the use of certain of the foregoing excipients, carriers, or 
stabilizers will result in the formation of polypeptide salts. 

Any pharmaceutical used for therapeutic administration can be sterile. 
Sterility is readily accomplished by filtration through sterile filtration membranes 
(e.g., 0.2 micron membranes). Therapeutics generally are placed into a container 
having a sterile access port, for example, an intravenous solution bag or vial having a 
stopper pierceable by a hypodermic injection needle. 

Therapeutics ordinarily will be stored in unit or multi-dose containers, for 
example, sealed ampoules or vials, as an aqueous solution or as a lyophilized 
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formulation for reconstitution. As an example of a lyophilized formulation, 10-ml 
vials are filled with 5 ml of sterile-filtered 1% (w/v) aqueous Therapeutic solution, 
and the resulting mixture is lyophilized. The infusion solution is prepared by 
reconstituting the lyophilized Therapeutic using bacteriostatic Water-for-Injection. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the Therapeutics of the 
invention. Associated with such containers) can be a notice in the form prescribed by 
a governmental agency regulating the manufacture, use or sale of pharmaceuticals or 
biological products, which notice reflects approval by the agency of manufacture, use 
or sale for human administration. In addition, the Therapeutics may be employed in 
conjunction with other therapeutic compounds. 

The Therapeutics of the invention may be administered alone or in 
combination with adjuvants. Adjuvants that may be administered with the 
Therapeutics of the invention include, but are not limited to, alum, alum plus 
deoxycholate (ImmunoAg), MTP-PE (Biocine Corp.), QS21 (Genentech, Inc.), BCG, 
and MPL. In a specific embodiment, Therapeutics of the invention are administered 
in combination with alum. In another specific embodiment, Therapeutics of the 
invention are administered in combination with QS-21. Further adjuvants that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
Monophosphoryl lipid immunomodulator, AdjuVax 100a, QS-21, QS-18, CRL1005, 
Aluminum salts, MF-59, and Virosomal adjuvant technology. Vaccines that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
vaccines directed toward protection against MMR (measles, mumps, rubella), polio, 
varicella, tetanus/diptheria, hepatitis A, hepatitis B, haemophilus influenzae B, 
whooping cough, pneumonia, influenza, Lyme's Disease, rotavirus, cholera, yellow 
fever, Japanese encephalitis, poliomyelitis, rabies, typhoid fever, and pertussis. 
Combinations may be administered either concomitantly, e.g., as an admixture, 
separately but simultaneously or concurrently; or sequentially. This includes 
presentations in which the combined agents are administered together as a therapeutic 
mixture, and also procedures in which the combined agents are administered 
separately but simultaneously, e.g., as through separate intravenous lines into the 
same individual. Administration "in combination" further includes the separate 
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administration of one of the compounds or agents given first, followed by the second. 

The Therapeutics of the invention may be administered alone or in 
combination with other therapeutic agents. Therapeutic agents that may be 
administered in combination with the Therapeutics of the invention, include but not 
limited to, other members of the TNF family, chemotherapeutic agents, antibiotics, 
steroidal and non-steroidal anti-inflammatories, conventional immunotherapeutic 
agents, cytokines and/or growth factors. Combinations may be administered either 
concomitantly, e.g., as an admixture, separately but simultaneously or concurrently; 
or sequentially. This includes presentations in which the combined agents are 
administered together as a therapeutic mixture, and also procedures in which the 
combined agents are administered separately but simultaneously, e.g., as through 
separate intravenous lines into the same individual. Administration "in combination" 
further includes the separate administration of one of the compounds or agents given 
first, followed by the second. 

In one embodiment, the Therapeutics of the invention are administered in 
combination with members of the TNF family. TNF, TNF-related or TNF-like 
molecules that may be administered with the Therapeutics of the invention include, 
but are not limited to, soluble forms of TNF-alpha, lymphotoxin-alpha (LT-alpha, 
also known as TNF-beta), LT-beta (found in complex heterotrimer LT-alpha2-beta), 
OPGL, FasL, CD27L, CD30L, CD40L, 4-1BBL, DcR3, OX40L, TNF-gamma 
(International Publication No. WO 96/14328), AEVI-I (International Publication No. 
WO 97/33899), endokine-alpha (International Publication No. WO 98/07880), TR6 
(International Publication No. WO 98/30694), OPG, and neutrokine-alpha 
(International Publication No. WO 98/18921, OX40, and nerve growth factor (NGF), 
and soluble forms of Fas, CD30, CD27, CD40 and 4-IBB, TR2 (International 
Publication No. WO 96/34095), DR3 (International Publication No. WO 97/33904), 
DR4 (International Publication No. WO 98/32856), TR5 (International Publication 
No. WO 98/30693), TR6 (International Publication No. WO 98/30694), TR7 
(International Publication No. WO 98/41629), TRANK, TR9 (International 
Publication No. WO 98/56892),TR10 (International Publication No. WO 98/54202), 
312C2 (International Publication No. WO 98/06842), and TR12, and soluble forms 
CD154, CD70, and CD153. 
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In certain embodiments, Therapeutics of the invention are administered in 
combination with antiretroviral agents, nucleoside reverse transcriptase inhibitors, 
non-nucleoside reverse transcriptase inhibitors, and/or protease inhibitors. 
Nucleoside reverse transcriptase inhibitors that may be administered in combination 
with the Therapeutics of the invention, include, but are not limited to, RETROVIR™ 
(zidovudine/AZT), VIDEX™ (didanosine/ddl), HIVID™ (zalcitabine/ddC), ZERIT™ 
(stavudine/d4T), EPIVIR™ (lamivudine/3TC), and COMBIVIR™ 
(zidovudine/lamivudine). Non-nucleoside reverse transcriptase inhibitors that may 
be administered in combination with the Therapeutics of the invention, include, but 
are not limited to, VIRAMUNE™ (nevirapine), RESCRIPTOR™ (delavirdine), and 
SUSTTVA™ (efavirenz). Protease inhibitors that may be administered in 
combination with the Therapeutics of the invention, include, but are not limited to, 
CRIXIVAN™ (indinavir), NORVIR™ (ritonavir), INVIRASE™ (saquinavir), and 
VIRACEPT™ (nelfinavir). In a specific embodiment, antiretroviral agents, 
nucleoside reverse transcriptase inhibitors, non-nucleoside reverse transcriptase 
inhibitors, and/or protease inhibitors may be used in any combination with 
Therapeutics of the invention to treat AIDS and/or to prevent or treat HIV infection. 

In other embodiments, Therapeutics of the invention may be administered in 
combination with anti-opportunistic infection agents. Anti-opportunistic agents that 
may be administered in combination with the Therapeutics of the invention, include, 
but are not limited to, TRIMETHOPRIM-SULFAMETHOXAZOLE™, 
DAPS ONE™, PENTAMIDINE™, ATOVAQUONE™, ISONIAZID™, 
RIFAMPIN™, PYRAZIN AMIDE™, ETHAMBUTOL™, RIFABUTIN™, 
CLARITHROMYCIN™, AZITHROMYCIN™, GANCICLOVIR™, 

FOSCARNET™, CIDOFOVIR™, FLUCONAZOLE™, ITRACONAZOLE™, 
KETOCONAZOLE™, ACYCLOVIR™, FAMCICOLVIR™, PYRIMETHAMINE™, 
LEUCOVORIN™, NEUPOGEN™ (filgrastim/G-CSF), and LEUKINE™ 
(sargramostim/GM-CSF). In a specific embodiment, Therapeutics of the invention 
are used in any combination with TRIMETHOPRIM-SULFAMETHOXAZOLE™, 
DAPSONE™, PENTAMIDINE™, and/or ATOVAQUONE™ to prophylactically 
treat or prevent an opportunistic Pneumocystis carinii pneumonia infection. In 
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another specific embodiment, Therapeutics of the invention are used in any 
combination with ISONIAZID™, RIFAMPIN™, PYRAZIN AMIDE™, and/or 
ETHAMBUTOL™ to prophylactically treat or prevent an opportunistic 
Mycobacterium avium complex infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with RIFABUTIN™, 
CLARITHROMYCIN™, and/or AZITHROMYCIN™ to prophylactically treat or 
prevent an opportunistic Mycobacterium tuberculosis infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 
GANCICLOVIR™, FOSCARNET™, and/or CTDOFOVIR™ to prophylactically treat 
or prevent an opportunistic cytomegalovirus infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 
FLUCONAZOLE™, ITRACONAZOLE™, and/or KETOCONAZOLE™ to 
prophylactically treat or prevent an opportunistic fungal infection. In another 
specific embodiment, Therapeutics of the invention are used in any combination with 
ACYCLOVIR™ and/or FAMCICOLVIR™ to prophylactically treat or prevent an 
opportunistic herpes simplex virus type I and/or type II infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 
PYRIMETHAMINE™ and/or LEUCOVORTN™ to prophylactically treat or prevent 
an opportunistic Toxoplasma gondii infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with LEUCOVORTN™ 
and/or NEUPOGEN™ to prophylactically treat or prevent an opportunistic bacterial 
infection. 

In a further embodiment, the Therapeutics of the invention are administered 
in combination with an antiviral agent. Antiviral agents that may be administered 
with the Therapeutics of the invention include, but are not limited to, acyclovir, 
ribavirin, amantadine, and remantidine. 

In a further embodiment, the Therapeutics of the invention are administered 
in combination with an antibiotic agent. Antibiotic agents that may be administered 
with the Therapeutics of the invention include, but are not limited to, amoxicillin, 
beta-lactamases, aminoglycosides, beta-lactam (glycopeptide), beta-lactamases, 
Clindamycin, chloramphenicol, cephalosporins, ciprofloxacin, ciprofloxacin, 
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erythromycin, fluoroquinolones, macrolides, metronidazole, penicillins, quinolones, 
rifampin, streptomycin, sulfonamide, tetracyclines, trimethoprim, trimethoprim- 
sulfamthoxazole, and vancomycin. 

Conventional nonspecific immunosuppressive agents, that may be 
administered in combination with the Therapeutics of the invention include, but are 
not limited to, steroids, cyclosporine, cyclosporine analogs, cyclophosphamide 
methylprednisone, prednisone, azathioprine, FK-506, 15-deoxyspergualin, and other 
immunosuppressive agents that act by suppressing the function of responding T cells. 

In specific embodiments, Therapeutics of the invention are administered in 
combination with immunosuppressants. Immunosuppressants preparations that may 
be administered with the Therapeutics of the invention include, but are not limited to, 
ORTHOCLONE™ (OKT3), SAMDLMMUNE TM /NEORAL TM /SANGDYA™ 
(cyclosporin), PROGRAF™ (tacrolimus), CELLCEPT™ (mycophenolate), 
Azathioprine, glucorticosteroids, and RAPAJVIUNE™ (sirolimus). In a specific 
embodiment, immunosuppressants may be used to prevent rejection of organ or bone 
marrow transplantation. 

In an additional embodiment, Therapeutics of the invention are administered 
alone or in combination with one or more intravenous immune globulin preparations. 
Intravenous immune globulin preparations that may be administered with the 
Therapeutics of the invention include, but not limited to, GAMMAR™, 
IVEEGAM™, SANDOGLOBULIN™, GAMMAGARD S/D™, and GAMLVIUNE™. 
In a specific embodiment, Therapeutics of the invention are administered in 
combination with intravenous immune globulin preparations in transplantation 
therapy (e.g., bone marrow transplant). 

In an additional embodiment, the Therapeutics of the invention are 
administered alone or in combination with an anti-inflammatory agent. Anti- 
inflammatory agents that may be administered with the Therapeutics of the invention 
include, but are not limited to, glucocorticoids and the nonsteroidal anti- 
inflammatories, aminoarylcarboxylic acid derivatives, arylacetic acid derivatives, 
arylbutyric acid derivatives, arylcarboxylic acids, arylpropionic acid derivatives, 
pyrazoles, pyrazolones, salicylic acid derivatives, thiazinecarboxamides, e- 
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acetamidocaproic acid, S-adenosylmethionine, 3-amino-4-hydroxybutyric acid, 
amixetrine, bendazac, benzydamine, bucolome, difenpiramide, ditazol, emorfazone, 
guaiazulene, nabumetone, nimesulide, orgotein, oxaceprol, paranyline, perisoxal, 
pifoxime, proquazone, proxazole, and tenidap. 

In another embodiment, compostions of the invention are administered in 
combination with a chemotherapeutic agent. Chemotherapeutic agents that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
antibiotic derivatives (e.g., doxorubicin, bleomycin, daunorubicin, and 
dactinomycin); antiestrogens (e.g., tamoxifen); antimetabolites (e.g., fluorouracil, 5- 
FU, methotrexate, floxuridine, interferon alpha-2b, glutamic acid, plicamycin, 
mercaptopurine, and 6-thioguanine); cytotoxic agents (e.g., carmustine, BCNU, 
lomustine, CCNU, cytosine arabinoside, cyclophosphamide, estramustine, 
hydroxyurea, procarbazine, mitomycin, busulfan, cis-platin, and vincristine sulfate); 
hormones (e.g., medroxyprogesterone, estramustine phosphate sodium, ethinyl 
estradiol, estradiol, megestrol acetate, methyltestosterone, diethylstilbestrol 
diphosphate, chlorotrianisene, and testolactone); nitrogen mustard derivatives (e.g., 
mephalen, chorambucil, mechlorethamine (nitrogen mustard) and thiotepa); steroids 
and combinations (e.g., bethamethasone sodium phosphate); and others (e.g., 
dicarbazine, asparaginase, mitotane, vincristine sulfate, vinblastine sulfate, and 
etoposide). 

In a specific embodiment, Therapeutics of the invention are administered in 
combination with CHOP (cyclophosphamide, doxorubicin, vincristine, and 
prednisone) or any combination of the components of CHOP. In another 
embodiment, Therapeutics of the invention are administered in combination with 
Rituximab. In a further embodiment, Therapeutics of the invention are administered 
with Rituxmab and CHOP, or Rituxmab and any combination of the components of 
CHOP. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with cytokines. Cytokines that may be administered 
with the Therapeutics of the invention include, but are not limited to, IL2, IL3, IL4, 
IL5, IL6, IL7, IL10, IL12, IL13, IL15, anti-CD40, CD40L, IFN-gamma and TNF- 
alpha. In another embodiment, Therapeutics of the invention may be administered 
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with any interleukin, including, but not limited to, IL-1 alpha, IL-lbeta, IL-2, IL-3, 
IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, 
IL-17, IL-18, IL-19, IL-20, and IL-21. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with angiogenic proteins. Angiogenic proteins that may 
be administered with the Therapeutics of the invention include, but are not limited to, 
Glioma Derived Growth Factor (GDGF), as disclosed in European Patent Number 
EP-399816; Platelet Derived Growth Factor-A (PDGF-A), as disclosed in European 
Patent Number EP-682110; Platelet Derived Growth Factor-B (PDGF-B), as 
disclosed in European Patent Number EP-282317; Placental Growth Factor (P1GF), as 
disclosed in International Publication Number WO 92/06194; Placental Growth 
Factor-2 (P1GF-2), as disclosed in Hauser et al., Gorwth Factors, 4:259-268 (1993); 
Vascular Endothelial Growth Factor (VEGF), as disclosed in International Publication 
Number WO 90/13649; Vascular Endothelial Growth Factor-A (VEGF-A), as 
disclosed in European Patent Number EP-506477; Vascular Endothelial Growth 
Factor-2 (VEGF-2), as disclosed in International Publication Number WO 96/39515; 
Vascular Endothelial Growth Factor B (VEGF-3); Vascular Endothelial Growth 
Factor B-186 (VEGF-B186), as disclosed in International Publication Number WO 
96/26736; Vascular Endothelial Growth Factor-D (VEGF-D), as disclosed in 
International Publication Number WO 98/02543; Vascular Endothelial Growth 
Factor-D (VEGF-D), as disclosed in International Publication Number WO 98/07832; 
and Vascular Endothelial Growth Factor-E (VEGF-E), as disclosed in German Patent 
Number DEI 9639601. The above mentioned references are incorporated herein by 
reference herein. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with hematopoietic growth factors. Hematopoietic 
growth factors that may be administered with the Therapeutics of the invention 
include, but are not limited to, LEUKINE™ (SARGRAMOSTEVl™) and 
NEUPOGEN™ (FILGRASTIM™). 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with Fibroblast Growth Factors. Fibroblast Growth 
Factors that may be administered with the Therapeutics of the invention include, but 
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are not limited to, FGF-1, FGF-2, FGF-3, FGF-4, FGF-5, FGF-6, FGF-7, FGF-8, 
FGF-9, FGF-1 0, FGF-1 1, FGF-1 2, FGF-1 3, FGF-14, and FGF-1 5. 

In additional embodiments, the Therapeutics of the invention are administered 
in combination with other therapeutic or prophylactic regimens, such as, for example, 
radiation therapy. 

Example 24: Method of Treating Decreased Levels of the Polypeptide 

The present invention relates to a method for treating an individual in need of 
an increased level of a polypeptide of the invention in the body comprising 
administering to such an individual a composition comprising a therapeutically 
effective amount of an agonist of the invention (including polypeptides of the 
invention). Moreover, it will be appreciated that conditions caused by a decrease in 
the standard or normal expression level of a secreted protein in an individual can be 
treated by administering the polypeptide of the present invention, preferably in the 
secreted form. Thus, the invention also provides a method of treatment of an 
individual in need of an increased level of the polypeptide comprising administering 
to such an individual a Therapeutic comprising an amount of the polypeptide to 
increase the activity level of the polypeptide in such an individual. 

For example, a patient with decreased levels of a polypeptide receives a daily 
dose 0.1-100 ug/kg of the polypeptide for six consecutive days. Preferably, the 
polypeptide is in the secreted form. The exact details of the dosing scheme, based on 
administration and formulation, are provided in Example 23. 

Example 25: Method of Treating Increased Levels of the Polypeptide 

The present invention also relates to a method of treating an individual in need 
of a decreased level of a polypeptide of the invention in the body comprising 
administering to such an individual a composition comprising a therapeutically 
effective amount of an antagonist of the invention (including polypeptides and 
antibodies of the invention). 

In one example, antisense technology is used to inhibit production of a 
polypeptide of the present invention. This technology is one example of a method of 
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decreasing levels of a polypeptide, preferably a secreted form, due to a variety of 
etiologies, such as cancer. For example, a patient diagnosed with abnormally 
increased levels of a polypeptide is administered intravenously antisense 
polynucleotides at 0.5, 1.0, 1.5, 2.0 and 3.0 mg/kg day for 21 days. This treatment is 
repeated after a 7-day rest period if the treatment was well tolerated. The formulation 
of the antisense polynucleotide is provided in Example 23. 

Example 26: Method of Treatment Using Gene Therapy-Ex Vivo 

One method of gene therapy transplants fibroblasts, which are capable of 
expressing a polypeptide, onto a patient. Generally, fibroblasts are obtained from a 
subject by skin biopsy. The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are placed on a wet surface of 
a tissue culture flask, approximately ten pieces are placed in each flask. The flask is 
turned upside down, closed tight and left at room temperature over night. After 24 
hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g., Ham's F12 media, with 10% FBS, 
penicillin and streptomycin) is added. The flasks are then incubated at 37 degree C 
for approximately one week. 

At this time, fresh media is added and subsequently changed every several 
days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. 
The monolayer is trypsinized and scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219-25 (1988)), flanked by the long 
terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and 
Hindlll and subsequently treated with calf intestinal phosphatase. The linear vector is 
fractionated on agarose gel and purified, using glass beads. 

The cDNA encoding a polypeptide of the present invention can be amplified 
using PCR primers which correspond to the 5' and 3' end sequences respectively as set 
forth in Example 1 using primers and having appropriate restriction sites and 
initiation/stop codons, if necessary. Preferably, the 5' primer contains an EcoRI site 
and the 3' primer includes a Hindlll site. Equal quantities of the Moloney murine 
sarcoma virus linear backbone and the amplified EcoRI and Hindlll fragment are 
added together, in the presence of T4 DNA ligase. The resulting mixture is 
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maintained under conditions appropriate for ligation of the two fragments. The 
ligation mixture is then used to transform bacteria HB101, which are then plated onto 
agar containing kanamycin for the purpose of confirming that the vector has the gene 
of interest properly inserted. 

The amphotropic pA317 or GP+aml2 packaging cells are grown in tissue 
culture to confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 
10% calf serum (CS), penicillin and streptomycin. The MSV vector containing the 
gene is then added to the media and the packaging cells transduced with the vector. 
The packaging cells now produce infectious viral particles containing the gene (the 
packaging cells are now referred to as producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the 
media is harvested from a 10 cm plate of confluent producer cells. The spent media, 
containing the infectious viral particles, is filtered through a millipore filter to remove 
detached producer cells and this media is then used to infect fibroblast cells. Media is 
removed from a sub-confluent plate of fibroblasts and quickly replaced with the 
media from the producer cells. This media is removed and replaced with fresh media. 
If the titer of virus is high, then virtually all fibroblasts will be infected and no 
selection is required. If the titer is very low, then it is necessary to use a retroviral 
vector that has a selectable marker, such as neo or his. Once the fibroblasts have been 
efficiently infected, the fibroblasts are analyzed to determine whether protein is 
produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or 
after having been grown to confluence on cytodex 3 microcarrier beads. 

Example 27: Gene Therapy Using Endogenous Genes Corresponding To 
Polynucleotides of the Invention 

Another method of gene therapy according to the present invention involves 
operably associating the endogenous polynucleotide sequence of the invention with a 
promoter via homologous recombination as described, for example, in U.S. Patent 
NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 96/2941 1, 
published September 26, 1996; International Publication NO: WO 94/12650, 
published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA, 86:8932-8935 
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(1989); and Zijlstra et al., Nature, 342:435-438 (1989). This method involves the 
activation of a gene which is present in the target cells, but which is not expressed in 
the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made which contain a promoter and targeting 

5 sequences, which are homologous to the 5' non-coding sequence of endogenous 
polynucleotide sequence, flanking the promoter. The targeting sequence will be 
sufficiently near the 5' end of the polynucleotide sequence so the promoter will be 
operably linked to the endogenous sequence upon homologous recombination. The 
promoter and the targeting sequences can be amplified using PCR. Preferably, the 

10 amplified promoter contains distinct restriction enzyme sites on the 5' and 3' ends. 
Preferably, the 3' end of the first targeting sequence contains the same restriction 
enzyme site as the 5' end of the amplified promoter and the 5' end of the second 
targeting sequence contains the same restriction site as the 3' end of the amplified 
promoter. 

1 5 The amplified promoter and the amplified targeting sequences are digested 

with the appropriate restriction enzymes and subsequently treated with calf intestinal 
phosphatase. The digested promoter and digested targeting sequences are added 
together in the presence of T4 DNA ligase. The resulting mixture is maintained under 
conditions appropriate for ligation of the two fragments. The construct is size 

20 fractionated on an agarose gel then purified by phenol extraction and ethanol 
precipitation. 

In this Example, the polynucleotide constructs are administered as naked 
polynucleotides via electroporation. However, the polynucleotide constructs may also 
be administered with transfection-facilitating agents, such as liposomes, viral 
25 sequences, viral particles, precipitating agents, etc. Such methods of delivery are 
known in the art. 

Once the cells are transfected, homologous recombination will take place 
which results in the promoter being operably linked to the endogenous polynucleotide 
sequence. This results in the expression of polynucleotide corresponding to the 
30 polynucleotide in the cell. Expression may be detected by immunological staining, or 
any other method known in the art. 
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Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is 
placed in DMEM + 10% fetal calf serum. Exponentially growing or early stationary 
phase fibroblasts are trypsinized and rinsed from the plastic surface with nutrient 
medium. An aliquot of the cell suspension is removed for counting, and the remaining 
cells are subjected to centrifugation. The supernatant is aspirated and the pellet is 
resuspended in 5 ml of electroporation buffer (20 mM HEPES pH 7.3, 137 mM NaCl, 
5 mM KC1, 0.7 mM Na 2 HP0 4 , 6 mM dextrose). The cells are recentrifuged, the 
supernatant aspirated, and the cells resuspended in electroporation buffer containing 1 
mg/ml acetylated bovine serum albumin. The final cell suspension contains 
approximately 3X10 6 cells/ml. Electroporation should be performed immediately 
following resuspension. 

Plasmid DNA is prepared according to standard techniques. For example, to 
construct a plasmid for targeting to the locus corresponding to the polynucleotide of 
the invention, plasmid pUC18 (MBI Fermentas, Amherst, NY) is digested with 
Hindlll. The CMV promoter is amplified by PCR with an Xbal site on the 5' end and 
a BamHI site on the 3'end. Two non-coding sequences are amplified via PCR: one 
non-coding sequence (fragment 1) is amplified with a Hindlll site at the 5' end and an 
Xba site at the 3'end; the other non-coding sequence (fragment 2) is amplified with a 
BamHI site at the 5'end and a Hindlll site at the 3'end. The CMV promoter and the 
fragments (1 and 2) are digested with the appropriate enzymes (CMV promoter - Xbal 
and BamHI; fragment 1 - Xbal; fragment 2 - BamHI) and ligated together. The 
resulting ligation product is digested with Hindlll, and ligated with the Hindlll- 
digested pUC18 plasmid. 

Plasmid DNA is added to a sterile cuvette with a 0.4 cm electrode gap 
(Bio-Rad). The final DNA concentration is generally at least 120 ng/ml. 0.5 ml of the 
cell suspension (containing approximately 1.5.X10 6 cells) is then added to the cuvette, 
and the cell suspension and DNA solutions are gently mixed. Electroporation is 
performed with a Gene-Pulser apparatus (Bio-Rad). Capacitance and voltage are set at 
960 |^F and 250-300 V, respectively. As voltage increases, cell survival decreases, but 
the percentage of surviving cells that stably incorporate the introduced DNA into their 
genome increases dramatically. Given these parameters, a pulse time of 
approximately 14-20 mSec should be observed. 



337 

Electroporated cells are maintained at room temperature for approximately 5 
min, and the contents of the cuvette are then gently removed with a sterile transfer 
pipette. The cells are added directly to 10 ml of prewarmed nutrient media (DMEM 
with 15% calf serum) in a 10 cm dish and incubated at 37 degree C. The following 
day, the media is aspirated and replaced with 10 ml of fresh media and incubated for a 
further 16-24 hours. 

The engineered fibroblasts are then injected into the host, either alone or after 
having been grown to confluence on cytodex 3 microcarrier beads. The fibroblasts 
now produce the protein product. The fibroblasts can then be introduced into a 
patient as described above. 

Example 28: Method of Treatment Using Gene Therapy - In Vivo 

Another aspect of the present invention is using in vivo gene therapy methods 
to treat disorders, diseases and conditions. The gene therapy method relates to the 
introduction of naked nucleic acid (DNA, RNA, and antisense DNA or RNA) 
sequences into an animal to increase or decrease the expression of the polypeptide. 
The polynucleotide of the present invention may be operatively linked to a promoter 
or any other genetic elements necessary for the expression of the polypeptide by the 
target tissue. Such gene therapy and delivery techniques and methods are known in 
the art, see, for example, WO90/11092, W098/11779; U.S. Patent NO. 5693622, 
5705151, 5580859; Tabata et al., Cardiovasc. Res. 35(3):470-479 (1997); Chao et al., 
Pharmacol. Res. 35(6):517-522 (1997); Wolff, Neuromuscul. Disord. 7(5):314-318 
(1997); Schwartz et al, Gene Ther. 3(5):405-411 (1996); Tsurumi et al., Circulation 
94(12):3281-3290 (1996) (incorporated herein by reference). 

The polynucleotide constructs may be delivered by any method that delivers 
injectable materials to the cells of an animal, such as, injection into the interstitial 
space of tissues (heart, muscle, skin, lung, liver, intestine and the like). The 
polynucleotide constructs can be delivered in a pharmaceutically acceptable liquid or 
aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA, refers to sequences that are 
free from any delivery vehicle that acts to assist, promote, or facilitate entry into the 
cell, including viral sequences, viral particles, liposome formulations, lipofectin or 
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precipitating agents and the like. However, the polynucleotides of the present 
invention may also be delivered in liposome formulations (such as those taught in 
Feigner P.L. et al. (1995) Ann. NY Acad. Sci. 772:126-139 and Abdallah B. et al. 
(1995) Biol. Cell 85(1): 1-7) which can be prepared by methods well known to those 
skilled in the art. 

The polynucleotide vector constructs used in the gene therapy method are 
preferably constructs that will not integrate into the host genome nor will they contain 
sequences that allow for replication. Any strong promoter known to those skilled in 
the art can be used for driving the expression of DNA. Unlike other gene therapies 
techniques, one major advantage of introducing naked nucleic acid sequences into 
target cells is the transitory nature of the polynucleotide synthesis in the cells. Studies 
have shown that non-replicating DNA sequences can be introduced into cells to 
provide production of the desired polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of 
tissues within the an animal, including of muscle, skin, brain, lung, liver, spleen, bone 
marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, 
stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, and 
connective tissue. Interstitial space of the tissues comprises the intercellular fluid, 
mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic fibers 
in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that same 
matrix within connective tissue ensheathing muscle cells or in the lacunae of bone. It 
is similarly the space occupied by the plasma of the circulation and the lymph fluid of 
the lymphatic channels. Delivery to the interstitial space of muscle tissue is preferred 
for the reasons discussed below. They may be conveniently delivered by injection 
into the tissues comprising these cells. They are preferably delivered to and 
expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely 
differentiated cells, such as, for example, stem cells of blood or skin fibroblasts. In 
vivo muscle cells are particularly competent in their ability to take up and express 
polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or 
RNA will be in the range of from about 0.05 g/kg body weight to about 50 mg/kg 
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body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. The preferred route of 
administration is by the parenteral route of injection into the interstitial space of 
tissues. However, other parenteral routes may also be used, such as, inhalation of an 
aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or 
mucous membranes of the nose. In addition, naked polynucleotide constructs can be 
delivered to arteries during angioplasty by the catheter used in the procedure. 

The dose response effects of injected polynucleotide in muscle in vivo is 
determined as follows. Suitable template DNA for production of mRNA coding for 
polypeptide of the present invention is prepared in accordance with a standard 
recombinant DNA methodology. The template DNA, which may be either circular or 
linear, is either used as naked DNA or complexed with liposomes. The quadriceps 
muscles of mice are then injected with various amounts of the template DNA. 

Five to six week old female and male Balb/C mice are anesthetized by 
intraperitoneal injection with 0.3 ml of 2.5% Avertin. A 1.5 cm incision is made on 
the anterior thigh, and the quadriceps muscle is directly visualized. The template 
DNA is injected in 0.1 ml of carrier in a 1 cc syringe through a 27 gauge needle over 
one minute, approximately 0.5 cm from the distal insertion site of the muscle into the 
knee and about 0.2 cm deep. A suture is placed over the injection site for future 
localization, and the skin is closed with stainless steel clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are 
prepared by excising the entire quadriceps. Every fifth 15 um cross-section of the 
individual quadriceps muscles is histochemically stained for protein expression. A 
time course for protein expression may be done in a similar fashion except that 
quadriceps from different mice are harvested at different times. Persistence of DNA 
in muscle following injection may be determined by Southern blot analysis after 
preparing total cellular DNA and HIRT supernatants from injected and control mice. 
The results of the above experimentation in mice can be use to extrapolate proper 
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dosages and other treatment parameters in humans and other animals using naked 
DNA. 

Example 29: Transgenic Animals. 

The polypeptides of the invention can also be expressed in transgenic animals. 
Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters, 
guinea pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g., 
baboons, monkeys, and chimpanzees may be used to generate transgenic animals. In a 
specific embodiment, techniques described herein or otherwise known in the art, are 
used to express polypeptides of the invention in humans, as part of a gene therapy 
protocol. 

Any technique known in the art may be used to introduce the transgene (i.e., 
polynucleotides of the invention) into animals to produce the founder lines of 
transgenic animals. Such techniques include, but are not limited to, pronuclear 
microinjection (Paterson et al, Appl. Microbiol. Biotechnol. 40:691-698 (1994); 
Carver et al., Biotechnology (NY) 11:1263-1270 (1993); Wright et al., Biotechnology 
(NY) 9:830-834 (1991); and Hoppe et al., U.S. Pat. No. 4,873,191 (1989)); retrovirus 
mediated gene transfer into germ lines (Van der Putten et al., Proc. Natl. Acad. Sci., 
USA 82:6148-6152 (1985)), blastocysts or embryos; gene targeting in embryonic 
stem cells (Thompson et al., Cell 56:313-321 (1989)); electroporation of cells or 
embryos (Lo, 1983, Mol Cell. Biol. 3:1803-1814 (1983)); introduction of the 
polynucleotides of the invention using a gene gun (see, e.g., Ulmer et al., Science 
259:1745 (1993); introducing nucleic acid constructs into embryonic pleuripotent 

stem cells and transferring the stem cells back into the blastocyst; and sperm- 
mediated gene transfer (Lavitrano et al., Cell 57:717-723 (1989); etc. For a review of 

such techniques, see Gordon, "Transgenic Animals," Intl. Rev. Cytol. 115:171-229 

(1989), which is incorporated by reference herein in its entirety. 

Any technique known in the art may be used to produce transgenic clones 

containing polynucleotides of the invention, for example, nuclear transfer into 

enucleated oocytes of nuclei from cultured embryonic, fetal, or adult cells induced to 

quiescence (Campell et al., Nature 380:64-66 (1996); Wilmut et al., Nature 385:810- 

813 (1997)). 
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The present invention provides for transgenic animals that carry the transgene 
in all their cells, as well as animals which carry the transgene in some, but not all their 
cells, i.e., mosaic animals or chimeric. The transgene may be integrated as a single 
transgene or as multiple copies such as in concatamers, e.g., head-to-head tandems or 
head-to-tail tandems. The transgene may also be selectively introduced into and 
activated in a particular cell type by following, for example, the teaching of Lasko et 
al. (Lasko et al., Proc. Natl. Acad. Sci. USA 89:6232-6236 (1992)). The regulatory 
sequences required for such a cell-type specific activation will depend upon the 
particular cell type of interest, and will be apparent to those of skill in the art. When 
it is desired that the polynucleotide transgene be integrated into the chromosomal site 
of the endogenous gene, gene targeting is preferred. Briefly, when such a technique is 
to be utilized, vectors containing some nucleotide sequences homologous to the 
endogenous gene are designed for the purpose of integrating, via homologous 
recombination with chromosomal sequences, into and disrupting the function of the 
nucleotide sequence of the endogenous gene. The transgene may also be selectively 
introduced into a particular cell type, thus inactivating the endogenous gene in only 
that cell type, by following, for example, the teaching of Gu et al. (Gu et al., Science 
265:103-106 (1994)). The regulatory sequences required for such a cell-type specific 
inactivation will depend upon the particular cell type of interest, and will be apparent 
to those of skill in the art. 

Once transgenic animals have been generated, the expression of the 
recombinant gene may be assayed utilizing standard techniques. Initial screening 
may be accomplished by Southern blot analysis or PCR techniques to analyze animal 
tissues to verify that integration of the transgene has taken place. The level of mRNA 
expression of the transgene in the tissues of the transgenic animals may also be 
assessed using techniques which include, but are not limited to, Northern blot analysis 
of tissue samples obtained from the animal, in situ hybridization analysis, and reverse 
transcriptase-PCR (rt-PCR). Samples of transgenic gene-expressing tissue may also 
be evaluated immunocytochemically or immunohistochemically using antibodies 
specific for the transgene product. 

Once the founder animals are produced, they may be bred, inbred, outbred, or 
crossbred to produce colonies of the particular animal. Examples of such breeding 
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strategies include, but are not limited to: outbreeding of founder animals with more 
than one integration site in order to establish separate lines; inbreeding of separate 
lines in order to produce compound transgenics that express the transgene at higher 
levels because of the effects of additive expression of each transgene; crossing of 
heterozygous transgenic animals to produce animals homozygous for a given 
integration site in order to both augment expression and eliminate the need for 
screening of animals by DNA analysis; crossing of separate homozygous lines to 
produce compound heterozygous or homozygous lines; and breeding to place the 
transgene on a distinct background that is appropriate for an experimental model of 
interest. 

Transgenic animals of the invention have uses which include, but are not 
limited to, animal model systems useful in elaborating the biological function of 
polypeptides of the present invention, studying diseases, disorders, and/or conditions 
associated with aberrant expression, and in screening for compounds effective in 
ameliorating such diseases, disorders, and/or conditions. 

Example 30: Knock-Out Animals. 

Endogenous gene expression can also be reduced by inactivating or "knocking 
out" the gene and/or its promoter using targeted homologous recombination. (E.g., 
see Smithies et al, Nature 317:230-234 (1985); Thomas & Capecchi, Cell 51:503- 
512 (1987); Thompson et al., Cell 5:313-321 (1989); each of which is incorporated by 
reference herein in its entirety). For example, a mutant, non-functional 
polynucleotide of the invention (or a completely unrelated DNA sequence) flanked by 
DNA homologous to the endogenous polynucleotide sequence (either the coding 
regions or regulatory regions of the gene) can be used, with or without a selectable 
marker and/or a negative selectable marker, to transfect cells that express 
polypeptides of the invention in vivo. In another embodiment, techniques known in 
the art are used to generate knockouts in cells that contain, but do not express the gene 
of interest. Insertion of the DNA construct, via targeted homologous recombination, 
results in inactivation of the targeted gene. Such approaches are particularly suited in 
research and agricultural fields where modifications to embryonic stem cells can be 
used to generate animal offspring with an inactive targeted gene (e.g., see Thomas & 
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Capecchi 1987 and Thompson 1989, supra). However this approach can be routinely 
adapted for use in humans provided the recombinant DNA constructs are directly 
administered or targeted to the required site in vivo using appropriate viral vectors that 
will be apparent to those of skill in the art. 

In further embodiments of the invention, cells that are genetically engineered 
to express the polypeptides of the invention, or alternatively, that are genetically 
engineered not to express the polypeptides of the invention (e.g., knockouts) are 
administered to a patient in vivo. Such cells may be obtained from the patient (i.e., 
animal, including human) or an MHC compatible donor and can include, but are not 
limited to fibroblasts, bone marrow cells, blood cells (og,, lymphocytes), adipocytes, 
muscle cells, endothelial cells etc. The cells are genetically engineered in vitro using 
recombinant DNA techniques to introduce the coding sequence of polypeptides of the 
invention into the cells, or alternatively, to disrupt the coding sequence and/or 
endogenous regulatory sequence associated with the polypeptides of the invention, 
e.g. , by transduction (using viral vectors, and preferably vectors that integrate the 
transgene into the cell genome) or transfection procedures, including, but not limited 
to, the use of plasmids, cosmids, YACs, naked DNA, electroporation, liposomes, etc. 
The coding sequence of the polypeptides of the invention can be placed under the 
control of a strong constitutive or inducible promoter or promoter/enhancer to achieve 
expression, and preferably secretion, of the polypeptides of the invention. The 
engineered cells which express and preferably secrete the polypeptides of the 
invention can be introduced into the patient systemically, e.g., in the circulation, or 
intraperitoneally. 

Alternatively, the cells can be incorporated into a matrix and implanted in the 
body, og,, genetically engineered fibroblasts can be implanted as part of a skin graft; 
genetically engineered endothelial cells can be implanted as part of a lymphatic or 
vascular graft. (See, for example, Anderson et al. U.S. Patent No. 5,399,349; and 
Mulligan & Wilson, U.S. Patent No. 5,460,959 each of which is incorporated by 
reference herein in its entirety). 

When the cells to be administered are non-autologous or non-MHC 
compatible cells, they can be administered using well known techniques which 
prevent the development of a host immune response against the introduced cells. For 
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example, the cells may be introduced in an encapsulated form which, while allowing 
for an exchange of components with the immediate extracellular environment, does 
not allow the introduced cells to be recognized by the host immune system. 

Transgenic and "knock-out" animals of the invention have uses which include, 
but are not limited to, animal model systems useful in elaborating the biological 
function of polypeptides of the present invention, studying diseases, disorders, and/or 
conditions associated with aberrant expression, and in screening for compounds 
effective in ameliorating such diseases, disorders, and/or conditions. 

Example 31: Production of an Antibody 

a) Hybridoma Technology 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, 
cells expressing polypeptide(s) of the invention are administered to an animal to 
induce the production of sera containing polyclonal antibodies. In a preferred method, 
a preparation of polypeptide(s) of the invention is prepared and purified to render it 
substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 

Monoclonal antibodies specific for polyp eptide(s) of the invention are 
prepared using hybridoma technology. (Kohler et al., Nature 256:495 (1975); Kohler 
et al., Eur. J. Immunol. 6:511 (1976); Kohler et al., Eur. J. Immunol. 6:292 (1976); 
Hammerling et al, in: Monoclonal Antibodies and T-Cell Hybridomas, Elsevier, 
N.Y., pp. 563-681 (1981)). In general, an animal (preferably a mouse) is immunized 
with polypeptide(s) of the invention, or, more preferably, with a secreted polypeptide- 
expressing cell. Such polypeptide-expressing cells are cultured in any suitable tissue 
culture medium, preferably in Earle's modified Eagle's medium supplemented with 
10% fetal bovine serum (inactivated at about 56°C), and supplemented with about 10 
g/1 of nonessential amino acids, about 1,000 U/ml of penicillin, and about 100 ug/ml 
of streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma 
cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
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(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands etal. (Gastroenterology 80:225-232 (1981)). The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the polypeptide(s) of the invention. 

Alternatively, additional antibodies capable of binding polypeptide(s) of the 
invention can be produced in a two-step procedure using anti-idiotypic antibodies. 
Such a method makes use of the fact that antibodies are themselves antigens, and 
therefore, it is possible to obtain an antibody which binds to a second antibody. In 
accordance with this method, protein specific antibodies are used to immunize an 
animal, preferably a mouse. The splenocytes of such an animal are then used to 
produce hybridoma cells, and the hybridoma cells are screened to identify clones 
which produce an antibody whose ability to bind to the polyp eptide(s) of the 
invention protein-specific antibody can be blocked by polypeptide(s) of the invention. 
Such antibodies comprise anti-idiotypic antibodies to the polypeptide(s) of the 
invention protein-specific antibody and are used to immunize an animal to induce 
formation of further polypeptide(s) of the invention protein-specific antibodies. 

For in vivo use of antibodies in humans, an antibody is "humanized". Such 
antibodies can be produced using genetic constructs derived from hybridoma cells 
producing the monoclonal antibodies described above. Methods for producing 
chimeric and humanized antibodies are known in the art and are discussed herein. 
(See, for review, Morrison, Science 229:1202 (1985); Oi et al., BioTechniques 4:214 
(1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et al, EP 171496; 
Morrison et al., EP 173494; Neuberger et al, WO 8601533; Robinson et al, WO 
8702671; Boulianne et al., Nature 312:643 (1984); Neuberger et al., Nature 314:268 
(1985).) 

b) Isolation Of Antibody Fragments Directed 
polypeptide(s) of the invention From A Library Of scFvs 
Naturally occurring V-genes isolated from human PBLs are constructed into a 
library of antibody fragments which contain reactivities against polypeptide(s) of the 
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invention to which the donor may or may not have been exposed (see e.g., U.S. Patent 
5,885,793 incorporated herein by reference in its entirety). 

Rescue of the Library. A library of scFvs is constructed from the RNA of 
human PBLs as described in PCT publication WO 92/01047. To rescue phage 
displaying antibody fragments, approximately 109 E. coli harboring the phagemid are 
used to inoculate 50 ml of 2xTY containing 1% glucose and 100 ug/ml of ampicillin 
(2xTY-AMP-GLU) and grown to an O.D. of 0.8 with shaking. Five ml of this culture 
is used to innoculate 50 ml of 2xTY-AMP-GLU, 2 x 108 TU of delta gene 3 helper 
(M13 delta gene III, see PCT publication WO 92/01047) are added and the culture 
incubated at 37°C for 45 minutes without shaking and then at 37°C for 45 minutes 
with shaking. The culture is centrifuged at 4000 r.p.m. for 10 min. and the pellet 
resuspended in 2 liters of 2xTY containing 100 ug/ml ampicillin and 50 ug/ml 
kanamycin and grown overnight. Phage are prepared as described in PCT publication 
WO 92/01047. 

Ml 3 delta gene III is prepared as follows: M13 delta gene III helper phage 
does not encode gene III protein, hence the phage(mid) displaying antibody 
fragments have a greater avidity of binding to antigen. Infectious Ml 3 delta gene III 
particles are made by growing the helper phage in cells harboring a pUC19 derivative 
supplying the wild type gene III protein during phage morphogenesis. The culture is 
incubated for 1 hour at 37° C without shaking and then for a further hour at 37°C with 
shaking. Cells are spun down (IEC-Centra 8,400 r.p.m. for 10 min), resuspended in 
300 ml 2xTY broth containing 100 ug ampicillin/ml and 25 ug kanamycin/ml (2xTY- 
AMP-KAN) and grown overnight, shaking at 37°C. Phage particles are purified and 
concentrated from the culture medium by two PEG-precipitations (Sambrook et al., 
1990), resuspended in 2 ml PBS and passed through a 0.45 urn filter (Minisart NML; 
Sartorius) to give a final concentration of approximately 1013 transducing units/ml 
(ampicillin-resistant clones). 

Panning of the Library. Immunotubes (Nunc) are coated overnight in PBS 
with 4 ml of either 100 ug/ml or 10 ug/ml of a polypeptide of the present invention. 
Tubes are blocked with 2% Marvel-PBS for 2 hours at 37°C and then washed 3 times 
in PBS. Approximately 1013 TU of phage is applied to the tube and incubated for 30 
minutes at room temperature tumbling on an over and under turntable and then left to 
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stand for another 1.5 hours. Tubes are washed 10 times with PBS 0.1% Tween-20 
and 10 times with PBS. Phage are eluted by adding 1 ml of 100 mM triethylamine and 
rotating 1 5 minutes on an under and over turntable after which the solution is 
immediately neutralized with 0.5 ml of 1 .0M Tris-HCl, pH 7.4. Phage are then used 
to infect 10 ml of mid-log E. coli TGI by incubating eluted phage with bacteria for 30 
minutes at 37°C. The E. coli are then plated on TYE plates containing 1% glucose 
and 100 ug/ml ampicillin. The resulting bacterial library is then rescued with delta 
gene 3 helper phage as described above to prepare phage for a subsequent round of 
selection. This process is then repeated for a total of 4 rounds of affinity purification 
with tube-washing increased to 20 times with PBS, 0.1% Tween-20 and 20 times with 
PBS for rounds 3 and 4. 

Characterization of Binders. Eluted phage from the 3rd and 4th rounds of 
selection are used to infect E. coli HB 2151 and soluble scFv is produced (Marks, et 
al., 1991) from single colonies for assay. ELISAs are performed with microtitre 
plates coated with either 10 pg/ml of the polypeptide of the present invention in 50 
mM bicarbonate pH 9.6. Clones positive in ELISA are further characterized by PCR 
fingerprinting (see, e.g., PCT publication WO 92/01047) and then by sequencing. 
These ELISA positive clones may also be further characterized by techniques known 
in the art, such as, for example, epitope mapping, binding affinity, receptor signal 
transduction, ability to block or competitively inhibit antibody/antigen binding, and 
competitive agonistic or antagonistic activity. 

Example 32: Assays Detecting Stimulation or Inhibition of B cell Proliferation 
and Differentiation 

Generation of functional humoral immune responses requires both soluble and 
cognate signaling between B-lineage cells and their microenvironment. Signals may 
impart a positive stimulus that allows a B-lineage cell to continue its programmed 
development, or a negative stimulus that instructs the cell to arrest its current 
developmental pathway. To date, numerous stimulatory and inhibitory signals have been 
found to influence B cell responsiveness including IL-2, IL-4, IL-5, IL-6, IL-7, IL10, IL- 
13, IL-14 and IL-15. Interestingly, these signals are by themselves weak effectors but can, 
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in combination with various co-stimulatory proteins, induce activation, proliferation, 
differentiation, homing, tolerance and death among B cell populations. 

One of the best studied classes of B-cell co-stimulatory proteins is the TNF- 
superfamily. Within this family CD40, CD27, and CD30 along with their respective 

5 ligands CD154, CD70, and CD153 have been found to regulate a variety of immune 
responses. Assays which allow for the detection and/or observation of the proliferation 
and differentiation of these B-cell populations and their precursors are valuable tools in 
determining the effects various proteins may have on these B-cell populations in terms of 
proliferation and differentiation. Listed below are two assays designed to allow for the 

0 detection of the differentiation, proliferation, or inhibition of B-cell populations and their 
precursors. 

In Vitro Assay- Purified polypeptides of the invention, or truncated forms 
thereof, is assessed for its ability to induce activation, proliferation, differentiation or 
inhibition and/or death in B-cell populations and their precursors. The activity of the 

5 polypeptides of the invention on purified human tonsillar B cells, measured 
qualitatively over the dose range from 0.1 to 10,000 ng/mL, is assessed in a standard 
B-lymphocyte co-stimulation assay in which purified tonsillar B cells are cultured in 
the presence of either formalin-fixed Staphylococcus aureus Cowan I (SAC) or 
immobilized anti-human IgM antibody as the priming agent. Second signals such as 
20 IL-2 and IL-15 synergize with SAC and IgM crosslinking to elicit B cell proliferation 
as measured by tritiated-thymidine incorporation. Novel synergizing agents can be 
readily identified using this assay. The assay involves isolating human tonsillar B 
cells by magnetic bead (MACS) depletion of CD3-positive cells. The resulting cell 
population is greater than 95% B cells as assessed by expression of CD45R(B220). 

25 Various dilutions of each sample are placed into individual wells of a 96-well plate 

to which are added 10 5 B-cells suspended in culture medium (RPMI 1640 containing 10% 
FBS, 5 X 10" 5 M 2ME, lOOU/ml penicillin, lOug/ml streptomycin, and 10" 5 dilution of 
SAC) in a total volume of 150ul. Proliferation or inhibition is quantitated by a 20h pulse 
(luCi/well) with 3H-thymidine (6.7 Ci/mM) beginning 72h post factor addition. The 

30 positive and negative controls are IL2 and medium respectively. 

In Vivo Assay- BALB/c mice are injected (i.p.) twice per day with buffer 
only, or 2 mg/Kg of a polypeptide of the invention, or truncated forms thereof. Mice 
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receive this treatment for 4 consecutive days, at which time they are sacrificed and 
various tissues and serum collected for analyses. Comparison of H&E sections from 
normal spleens and spleens treated with polypeptides of the invention identify the 
results of the activity of the polypeptides on spleen cells, such as the diffusion of peri- 

5 arterial lymphatic sheaths, and/or significant increases in the nucleated cellularity of 
the red pulp regions, which may indicate the activation of the differentiation and 
proliferation of B-cell populations. Immunohistochemical studies using a B cell 
marker, anti-CD45R(B220), are used to determine whether any physiological changes 
to splenic cells, such as splenic disorganization, are due to increased B-cell 

0 representation within loosely defined B-cell zones that infiltrate established T-cell 
regions. 

Flow cytometric analyses of the spleens from mice treated with polypeptide is used 
to indicate whether the polypeptide specifically increases the proportion of ThB+, 
CD45R(B220)dull B cells over that which is observed in control mice. 
5 Likewise, a predicted consequence of increased mature B-cell representation in 

vivo is a relative increase in serum Ig titers. Accordingly, serum IgM and IgA levels are 
compared between buffer and polypeptide-treated mice. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
20 test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 
antagonists of polynucleotides or polypeptides of the invention. 

Example 33: T Cell Proliferation Assay 
Proliferation assay for Resting PBLs. 

25 A CD3-induced proliferation assay is performed on PBMCs and is measured by the 

uptake of 3 H-thymidine. The assay is performed as follows. Ninety-six well plates are coated 
with 100 microliters per well of mAb to CD3 (HIT3a, Pharmingen) or isotype-matched control 
mAb (B33.1) overnight at 4 C (1 microgram/ml in .05M bicarbonate buffer, pH 9.5), then washed 
three times with PBS. PBMC are isolated by F/H gradient centrifugation from human peripheral 

30 blood and added to quadruplicate wells (5 x 1 0 4 /well) of mAb coated plates in RPMI containing 
10% FCS and P/S in the presence of varying concentrations of TNF Delta and/or TNF Epsilon 
protein (total volume 200 microliters). Relevant protein buffer and medium alone are controls. 
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After 48 hr. culture at 37 C, plates are spun for 2 min. at 1000 rpm and 100 microliters of 
supernatant is removed and stored -20 C for measurement of IL-2 (or other cytokines) if effect on 
proliferation is observed. Wells are supplemented with 100 microliters of medium containing 0.5 
microcuries of 3 H-thymidine and cultured at 37 C for 18-24 hr. Wells are harvested and 
incorporation of 3 H-thymidine used as a measure of proliferation. Anti-CD3 alone is the positive 
control for proliferation. IL-2 (100 U/ml) is also used as a control which enhances proliferation. 
Control antibody which does not induce proliferation of T cells is used as the negative controls 
for the effects of TNF Delta and/or TNF Epsilon proteins. 

Alternatively, a proliferation assay on resting PBL (peripheral blood 
lymphocytes) is measured by the up-take of 3 H-thymidine. The assay is performed as 
follows. PBMC are isolated by Ficoll (LSM, ICN Biotechnologies, Aurora, Ohio) 
gradient centrifugation from human peripheral blood, and are cultured overnight in 
10% (Fetal Calf Serum, Biofluids, Rockville, MD)/RPMI (Gibco BRL, Gaithersburg, 
MD). This overnight incubation period allows the adherent cells to attach to the 
plastic, which results in a lower background in the assay as there are fewer cells that 
can act as antigen presenting cells or that might be producing growth factors. The 
following day the non-adherent cells are collected, washed and used in the 
proliferation assay. The assay is performed in a 96 well plate using 2 xlO 4 cells/well 
in a final volume of 200 microliters. The supernatants (e.g., CHO or 293T 
supernatants) expressing the protein of interest are tested at a 30% final dilution, 
therefore 60ul are added to 140ul of 10% FCS/RPMI containing the cells. Control 
supernatants are used at the same final dilution and express the following proteins: 
vector (negative control), IL-2 (*), IFNy, TNFa, EL- 10 and TR2. Ln addition to the 
control supernatants, recombinant human IL-2 (R&D Systems, Minneapolis, MN) 
at a final concentration of lOOng/ml is also used. After 24 hours of culture, each well 
is pulsed with luCi of 3 H-thymidine (Nen, Boston, MA). Cells are then harvested 20 
hours following pulsing and incorporation of 3 H-thymidine is used as a measure of 
proliferation. Results are expressed as an average of triplicate samples plus or minus 
standard error. 

(*) The amount of the control cytokines IL-2, EFNy, TNFa and IL-10 produced in each 
transfection varies between 300pg to 5ng/ml. 
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Costimulation assay. 

A costimulation assay on resting PBL (peripheral blood lymphocytes) is 
performed in the presence of immobilized antibodies to CD3 and CD28. The use of 
antibodies specific for the invariant regions of CD3 mimic the induction of T cell 
activation that would occur through stimulation of the T cell receptor by an antigen. 
Cross-linking of the TCR (first signal) in the absence of a costimulatory signal 
(second signal) causes very low induction of proliferation and will eventually result in 
a state of "anergy", which is characterized by the absence of growth and inability to 
produce cytokines. The addition of a costimulatory signal such as an antibody to 
CD28, which mimics the action of the costimulatory molecule. B7-1 expressed on 
activated APCs, results in enhancement of T cell responses including cell survival and 
production of IL-2. Therefore this type of assay allows to detect both positive and 
negative effects caused by addition of supernatants expressing the proteins of interest 
on T cell proliferation. 

The assay is performed as follows. Ninety-six well plates are coated with 
lOOng/ml anti-CD3 and 5ug/ml anti-CD28 (Pharmingen, San Diego, CA) in a final 
volume of lOOul and incubated overnight at 4C. Plates are washed twice with PBS 
before use. PBMC are isolated by Ficoll (LSM, ICN Biotechnologies, Aurora, Ohio) 
gradient centrifugation from human peripheral blood, and are cultured overnight in 
10% FCS(Fetal Calf Serum, Biofluids, Rockville, MD)/RPMI (Gibco BRL, 
Gaithersburg, MD). This overnight incubation period allows the adherent cells to 
attach to the plastic, which results in a lower background in the assay as there are 
fewer cells that can act as antigen presenting cells or that might be producing growth 
factors. The following day the non adherent cells are collected, washed and used in 
the proliferation assay. The assay is performed in a 96 well plate using 2 xlO 4 
cells/well in a final volume of 200ul. The supernatants (e.g., CHO or 293T 
supernatants) expressing the protein of interest are tested at a 30% final dilution, 
therefore 60ul are added to 140ul of 10% FCS/RPMI containing the cells. Control 
supernatants are used at the same final dilution and express the following proteins: 
vector only (negative control), IL-2, IFNy, TNFa, IL-10 and TR2. In addition to the 
control supernatants recombinant human IL-2 (R&D Systems, Minneapolis, MN) at 
a final concentration of lOng/ml is also used. After 24 hours of culture, each well is 
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pulsed with luCi of 3 H-thymidine (Nen, Boston, MA). Cells are then harvested 20 
hours following pulsing and incorporation of 3 H-thymidine is used as a measure of 
proliferation. Results are expressed as an average of triplicate samples plus or minus 
standard error. 

5 

Proliferation assay for preactivated-resting T cells. 

A proliferation assay on preactivated-resting T cells is performed on cells that 
are previously activated with the lectin phytohemagglutinin (PHA). Lectins are 
polymeric plant proteins that can bind to residues on T cell surface glycoproteins 

10 including the TCR and act as polyclonal activators. PBLs treated with PHA and then 
cultured in the presence of low doses of IL-2 resemble effector T cells. These cells 
are generally more sensitive to further activation induced by growth factors such as 
IL-2. This is due to the expression of high affinity IL-2 receptors that allows this 
population to respond to amounts of IL-2 that are 100 fold lower than what would 

1 5 have an effect on a naive T cell. Therefore the use of this type of cells might enable 
to detect the effect of very low doses of an unknown growth factor, that would not be 
sufficient to induce proliferation on resting (naive ) T cells. 

The assay is performed as follows. PBMC are isolated by F/H gradient 
centrifugation from human peripheral blood, and are cultured inl0% FCS(Fetal Calf 

20 Serum, Biofluids, Rockville, MD)/RPMI (Gibco BRL, Gaithersburg, MD) in the 

presence of 2ug/ml PHA (Sigma, Saint Louis, MO) for three days. The cells are then 
washed in PBS and cultured inl0% FCS/RPMI in the presence of 5ng/ml of human 
recombinant IL-2 (R&D Systems, Minneapolis, MN) for 3 days. The cells are 
washed and rested in starvation medium (1%FCS/RPMI) for 16 hours prior to the 

25 beginning of the proliferation assay. An aliquot of the cells is analyzed by FACS to 
determine the percentage of T cells (CD3 positive cells) present; this usually ranges 
between 93-97% depending on the donor. The assay is performed in a 96 well plate 
using 2 xlO 4 cells/well in a final volume of 200ul. The supernatants (e.g., CHO or 
293T supernatants) expressing the protein of interest are tested at a 30% final dilution, 

30 therefore 60ul are added to 1 40ul of inl 0% FCS/RPMI containing the cells. Control 
supernatants are used at the same final dilution and express the following proteins: 
vector (negative control), IL-2, IFNy, TNFa, IL-10 and TR2. In addition to the 
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control supernatants recombinant human IL-2 at a final concentration of lOng/ml is 
also used. After 24 hours of culture, each well is pulsed with luCi of 3 H- 
thymidine(Nen, Boston, MA). Cells are then harvested 20 hours following pulsing 
and incorporation of 3 H-thymidine is used as a measure of proliferation. Results are 
expressed as an average of triplicate samples plus or minus standard error. 

The studies described in this example test activity of polypeptides of the 
invention. However, one skilled in the art could easily modify the exemplified studies 
to test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, 
and/or antagonists of polynucleotides or polypeptides of the invention. 

Example 34: Effect of Polypeptides of the Invention on the Expression of MHC 
Class II, Costimulatory and Adhesion Molecules and Cell Differentiation of 
Monocytes and Monocyte-Derived Human Dendritic Cells 

Dendritic cells are generated by the expansion of proliferating precursors found in 
the peripheral blood: adherent PBMC or elutriated monocytic fractions are cultured for 7- 
10 days with GM-CSF (50 ng/ml) and IL-4 (20 ng/ml). These dendritic cells have the 
characteristic phenotype of immature cells (expression of CD1, CD80, CD86, CD40 and 
MHC class II antigens). Treatment with activating factors, such as TNF-cc, causes a rapid 
change in surface phenotype (increased expression of MHC class I and II, costimulatory 
and adhesion molecules, downregulation of FCyRII, upregulation of CD83). These 
changes correlate with increased antigen-presenting capacity and with functional 
maturation of the dendritic cells. 

FACS analysis of surface antigens is performed as follows. Cells are treated 1-3 
days with increasing concentrations of polypeptides of the invention or LPS (positive 
control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and then 
incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal antibodies 
for 30 minutes at 4 degrees C. After an additional wash, the labeled cells are analyzed by 
flow cytometry on a FACScan (Becton Dickinson). 



Effect on the production of cytokines . Cytokines generated by dendritic cells, 
in particular IL-12, are important in the initiation of T-cell dependent immune 



354 



responses. IL-12 strongly influences the development of Thl helper T-cell immune 
response, and induces cytotoxic T and NK cell function. An ELISA is used to 
measure the IL-12 release as follows. Dendritic cells (10 6 /ml) are treated with 
increasing concentrations of polypeptides of the invention for 24 hours. LPS (100 
ng/ml) is added to the cell culture as positive control. Supernatants from the cell 
cultures are then collected and analyzed for IL-12 content using commercial ELISA 
kit (e..g, R&D Systems (Minneapolis, MN)). The standard protocols provided with 
the kits are used. 

Effect on the expression of MHC Class II, costimulatory and adhesion 
molecules. Three major families of cell surface antigens can be identified on 
monocytes: adhesion molecules, molecules involved in antigen presentation, and Fc 
receptor. Modulation of the expression of MHC class II antigens and other 
costimulatory molecules, such as B7 and ICAM-1, may result in changes in the 
antigen presenting capacity of monocytes and ability to induce T cell activation. 
Increase expression of Fc receptors may correlate with improved monocyte cytotoxic 
activity, cytokine release and phagocytosis. 

FACS analysis is used to examine the surface antigens as follows. Monocytes 
are treated 1-5 days with increasing concentrations of polypeptides of the invention or 
LPS (positive control), washed with PBS containing 1% BSA and 0.02 mM sodium 
azide, and then incubated with 1:20 dilution of appropriate FITC- or PE-labeled 
monoclonal antibodies for 30 minutes at 4 degreesC. After an additional wash, the 
labeled cells are analyzed by flow cytometry on a FACScan (Becton Dickinson). 

Monocyte activation and/or increased survival. Assays for molecules that 
activate (or alternatively, inactivate) monocytes and/or increase monocyte survival (or 
alternatively, decrease monocyte survival) are known in the art and may routinely be 
applied to determine whether a molecule of the invention functions as an inhibitor or 
activator of monocytes. Polypeptides, agonists, or antagonists of the invention can be 
screened using the three assays described below. For each of these assays, Peripheral 
blood mononuclear cells (PBMC) are purified from single donor leukopacks 
(American Red Cross, Baltimore, MD) by centrifugation through a Histopaque 
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gradient (Sigma). Monocytes are isolated from PBMC by counterflow centrifugal 
elutriation. 

Monocyte Survival Assay . Human peripheral blood monocytes progressively 
lose viability when cultured in absence of serum or other stimuli. Their death results 
from internally regulated process (apoptosis). Addition to the culture of activating 
factors, such as TNF-alpha dramatically improves cell survival and prevents DNA 
fragmentation. Propidium iodide (PI) staining is used to measure apoptosis as 
follows. Monocytes are cultured for 48 hours in polypropylene tubes in serum-free 
medium (positive control), in the presence of 100 ng/ml TNF-alpha (negative 
control), and in the presence of varying concentrations of the compound to be tested. 
Cells are suspended at a concentration of 2 x 10 6 /ml in PBS containing PI at a final 
concentration of 5 jag/ml, and then incubaed at room temperature for 5 minutes before 
FACScan analysis. PI uptake has been demonstrated to correlate with DNA 
fragmentation in this experimental paradigm. 

Effect on cytokine release. An important function of monocytes/macrophages 
is their regulatory activity on other cellular populations of the immune system through 
the release of cytokines after stimulation. An ELISA to measure cytokine release is 
performed as follows. Human monocytes are incubated at a density of 5xl0 5 cells/ml 
with increasing concentrations of the a polypeptide of the invention and under the 
same conditions, but in the absence of the polypeptide. For IL-12 production, the 
cells are primed overnight with IFN (100 U/ml) in presence of a polypeptide of the 
invention. LPS (10 ng/ml) is then added. Conditioned media are collected after 24h 
and kept frozen until use. Measurement of TNF-alpha, IL-10, MCP-1 and IL-8 is then 
performed using a commercially available ELISA kit (e..g, R&D Systems 
(Minneapolis, MN)) and applying the standard protocols provided with the kit. 

Oxidative burst. Purified monocytes are plated in 96-w plate at 2-1 xlO 5 
cell/well. Increasing concentrations of polypeptides of the invention are added to the 
wells in a total volume of 0.2 ml culture medium (RPMI 1640 + 10% FCS, glutamine 
and antibiotics). After 3 days incubation, the plates are centrifuged and the medium is 
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removed from the wells. To the macrophage monolayers, 0.2 ml per well of phenol 
red solution (140 mM NaCl, 10 mM potassium phosphate buffer pH 7.0, 5.5 mM 
dextrose, 0.56 mM phenol red and 19 U/ml of HRPO) is added, together with the 
stimulant (200 nM PMA). The plates are incubated at 37°C for 2 hours and the 
reaction is stopped by adding 20 (xl IN NaOH per well. The absorbance is read at 610 
nm. To calculate the amount of H 2 0 2 produced by the macrophages, a standard curve 
of a H2O2 solution of known molarity is performed for each experiment. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies 
to test the activity of polypeptides, polynucleotides (e.g., gene therapy), agonists, 
and/or antagonists of the invention. 

Example 35: Biological Effects of Polypeptides of the Invention 

Astrocyte and Neuronal Assays - 

Recombinant polypeptides of the invention, expressed in Escherichia coli and 
purified as described above, can be tested for activity in promoting the survival, neurite 
outgrowth, or phenotypic differentiation of cortical neuronal cells and for inducing the 
proliferation of glial fibrillary acidic protein immunopositive cells, astrocytes. The 
selection of cortical cells for the bioassay is based on the prevalent expression of FGF-1 
and FGF-2 in cortical structures and on the previously reported enhancement of cortical 
neuronal survival resulting from FGF-2 treatment. A thymidine incorporation assay, for 
example, can be used to elucidate a polypeptide of the invention's activity on these cells. 

Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) 
on cortical or hippocampal neurons in vitro have demonstrated increases in both neuron 
survival and neurite outgrowth (Walicke et al., "Fibroblast growth factor promotes 
survival of dissociated hippocampal neurons and enhances neurite extension." Proc. Natl. 
Acad. Sci. USA 55:3012-3016. (1986), assay herein incorporated by reference in its 
entirety). However, reports from experiments done on PC- 12 cells suggest that these two 
responses are not necessarily synonymous and may depend on not only which FGF is 
being tested but also on which receptor(s) are expressed on the target cells. Using the 
primary cortical neuronal culture paradigm, the ability of a polypeptide of the invention to 
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induce neurite outgrowth can be compared to the response achieved with FGF-2 using, for 
example, a thymidine incorporation assay. 

Fibroblast and endothelial cell assays - 

5 Human lung fibroblasts are obtained from Clonetics (San Diego, CA) and 

maintained in growth media from Clonetics. Dermal microvascular endothelial cells are 
obtained from Cell Applications (San Diego, CA). For proliferation assays, the human 
lung fibroblasts and dermal microvascular endothelial cells can be cultured at 5,000 
cells/well in a 96-well plate for one day in growth medium. The cells are then incubated 

1 q for one day in 0. 1% BSA basal medium. After replacing the medium with fresh 0.1% BSA 
medium, the cells are incubated with the test proteins for 3 days. Alamar Blue (Alamar 
Biosciences, Sacramento, CA) is added to each well to a final concentration of 10%. The 
cells are incubated for 4 hr. Cell viability is measured by reading in a CytoFluor 
fluorescence reader. For the PGE2 assays, the human lung fibroblasts are cultured at 

15 5,000 cells/well in a 96-well plate for one day. After a medium change to 0.1% BSA 
basal medium, the cells are incubated with FGF-2 or polypeptides of the invention with or 
without IL-la for 24 hours. The supernatants are collected and assayed for PGE 2 by EIA 
kit (Cayman, Ann Arbor, MI). For the IL-6 assays, the human lung fibroblasts are 
cultured at 5,000 cells/well in a 96-well plate for one day. After a medium change to 

20 0.1% BSA basal medium, the cells are incubated with FGF-2 or with or without 
polypeptides of the invention IL-la for 24 hours. The supernatants are collected and 
assayed for IL-6 by ELISA kit (Endogen, Cambridge, MA). 

Human lung fibroblasts are cultured with FGF-2 or polypeptides of the invention 
for 3 days in basal medium before the addition of Alamar Blue to assess effects on growth 

25 of the fibroblasts. FGF-2 should show a stimulation at 10 - 2500 ng/ml which can be used 
to compare stimulation with polypeptides of the invention. 

Parkinson Models . 

The loss of motor function in Parkinson's disease is attributed to a deficiency of 
30 striatal dopamine resulting from the degeneration of the nigrostriatal dopaminergic 
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projection neurons. An animal model for Parkinson's that has been extensively 
characterized involves the systemic administration of l-methyl-4 phenyl 1,2,3,6- 
tetrahydropyridine (MPTP). In the CNS, MPTP is taken-up by astrocytes and catabolized 
by monoamine oxidase B to l-methyl-4-phenyl pyridine (MPP + ) and released. 
5 Subsequently, MPP + is actively accumulated in dopaminergic neurons by the high-affinity 
reuptake transporter for dopamine. MPP + is then concentrated in mitochondria by the 
electrochemical gradient and selectively inhibits nicotidamide adenine disphosphate: 
ubiquinone oxidoreductionase (complex I), thereby interfering with electron transport and 
eventually generating oxygen radicals. 

10 It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 

trophic activity towards nigral dopaminergic neurons (Ferrari et al., Dev. Biol. 1989). 
Recently, Dr. Unsicker's group has demonstrated that administering FGF-2 in gel foam 
implants in the striatum results in the near complete protection of nigral dopaminergic 
neurons from the toxicity associated with MPTP exposure (Otto and Unsicker, J. 

15 Neuroscience, 1990). 

Based on the data with FGF-2, polypeptides of the invention can be evaluated to 
determine whether it has an action similar to that of FGF-2 in enhancing dopaminergic 
neuronal survival in vitro and it can also be tested in vivo for protection of dopaminergic 
neurons in the striatum from the damage associated with MPTP treatment. The potential 

20 effect of a polypeptide of the invention is first examined in vitro in a dopaminergic 
neuronal cell culture paradigm. The cultures are prepared by dissecting the midbrain floor 
plate from gestation day 14 Wistar rat embryos. The tissue is dissociated with trypsin and 
seeded at a density of 200,000 cells/cm 2 on polyorthinine-laminin coated glass coverslips. 
The cells are maintained in Dulbecco's Modified Eagle's medium and F12 medium 

25 containing hormonal supplements (Nl). The cultures are fixed with paraformaldehyde 
after 8 days in vitro and are processed for tyrosine hydroxylase, a specific marker for 
dopminergic neurons, immunohistochemical staining. Dissociated cell cultures are 
prepared from embryonic rats. The culture medium is changed every third day and the 
factors are also added at that time. 

30 Since the dopaminergic neurons are isolated from animals at gestation day 14, a 

developmental time which is past the stage when the dopaminergic precursor cells are 
proliferating, an increase in the number of tyrosine hydroxylase immunopositive neurons 
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would represent an increase in the number of dopaminergic neurons surviving in vitro. 
Therefore, if a polypeptide of the invention acts to prolong the survival of dopaminergic 
neurons, it would suggest that the polypeptide may be involved in Parkinson' s Disease. 

The studies described in this example tested activity of a polypeptide of the 
5 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 36: The Effect of Polypeptides of the Invention on the Growth of 
10 Vascular Endothelial Cells 

On day 1, human umbilical vein endothelial cells (HUVEC) are seeded at 2-5x1 0 4 
cells/35 mm dish density in Ml 99 medium containing 4% fetal bovine serum (FBS), 16 
units/ml heparin, and 50 units/ml endothelial cell growth supplements (ECGS, 

15 Biotechnique, Inc.). On day 2, the medium is replaced with M199 containing 10% FBS, 8 
units/ml heparin. A polypeptide having the amino acid sequence of SEQ ID NO:Y, and 
positive controls, such as VEGF and basic FGF (bFGF) are added, at varying 
concentrations. On days 4 and 6, the medium is replaced. On day 8, cell number is 
determined with a Coulter Counter. 

20 An increase in the number of HUVEC cells indicates that the polypeptide of the 

invention may proliferate vascular endothelial cells. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

25 invention. 

Example 37: Stimulatory Effect of Polypeptides of the Invention on the 
Proliferation of Vascular Endothelial Cells 

30 For evaluation of mitogenic activity of growth factors, the colorimetric MTS 

(3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)2H- 
tetrazolium) assay with the electron coupling reagent PMS (phenazine methosulfate) was 
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performed (CellTiter 96 AQ, Promega). Cells are seeded in a 96-well plate (5,000 
cells/well) in 0.1 mL serum-supplemented medium and are allowed to attach overnight. 
After serum-starvation for 12 hours in 0.5% FBS, conditions (bFGF, VEGFi 65 or a 
polypeptide of the invention in 0.5% FBS) with or without Heparin (8 U/ml) are added to 
5 wells for 48 hours. 20 mg of MTS/PMS mixture (1 :0.05) are added per well and allowed 
to incubate for 1 hour at 37°C before measuring the absorbance at 490 nm in an ELISA 
plate reader. Background absorbance from control wells (some media, no cells) is 
subtracted, and seven wells are performed in parallel for each condition. See, Leak et al. 
In Vitro Cell. Dev. Biol. 304:512-518 (1994). 
10 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

15 Example 38: Inhibition of PDGF-indiiced Vascular Smooth Muscle Cell 
Proliferation Stimulatory Effect 

HAoSMC proliferation can be measured, for example, by BrdUrd incorporation. 
Briefly, subconfluent, quiescent cells grown on the 4-chamber slides are transfected with 

20 CRP or FITC-labeled AT2-3LP. Then, the cells are pulsed with 10% calf serum and 6 
mg/ml BrdUrd. After 24 h, immunocytochemistry is performed by using BrdUrd Staining 
Kit (Zymed Laboratories). In brief, the cells are incubated with the biotinylated mouse 
anti-BrdUrd antibody at 4 degrees C for 2 h after being exposed to denaturing solution and 
then incubated with the streptavidin-peroxidase and diaminobenzidine. After 

25 counterstaining with hematoxylin, the cells are mounted for microscopic examination, and 
the BrdUrd-positive cells are counted. The BrdUrd index is calculated as a percent of the 
BrdUrd-positive cells to the total cell number. In addition, the simultaneous detection of 
the BrdUrd staining (nucleus) and the FITC uptake (cytoplasm) is performed for 
individual cells by the concomitant use of bright field illumination and dark field-UV 

30 fluorescent illumination. See, Hayashida et al., J. Biol. Chem. 6:271(36):21985-21992 
(1996). 
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The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

5 

Example 39: Stimulation of Endothelial Migration 

This example will be used to explore the possibility that a polypeptide of the 
invention may stimulate lymphatic endothelial cell migration. 

10 Endothelial cell migration assays are performed using a 48 well microchemotaxis 

chamber (Neuroprobe Inc., Cabin John, MD; Falk, W., et al., J. Immunological Methods 
1980;33:239-247). Polyvinylpyrrolidone-free polycarbonate filters with a pore size of 8 
urn (Nucleopore Corp. Cambridge, MA) are coated with 0.1% gelatin for at least 6 hours 
at room temperature and dried under sterile air. Test substances are diluted to appropriate 

15 concentrations in Ml 99 supplemented with 0.25% bovine serum albumin (BSA), and 25 
ul of the final dilution is placed in the lower chamber of the modified Boyden apparatus. 
Subconfluent, early passage (2-6) HUVEC or BMEC cultures are washed and trypsinized 
for the minimum time required to achieve cell detachment. After placing the filter 
between lower and upper chamber, 2.5 x 10 5 cells suspended in 50 ul M199 containing 1% 

20 FBS are seeded in the upper compartment. The apparatus is then incubated for 5 hours at 
37°C in a humidified chamber with 5% C02 to allow cell migration. After the incubation 
period, the filter is removed and the upper side of the filter with the non-migrated cells is 
scraped with a rubber policeman. The filters are fixed with methanol and stained with a 
Giemsa solution (Diff-Quick, Baxter, McGraw Park, IL). Migration is quantified by 

25 counting cells of three random high-power fields (40x) in each well, and all groups are 
performed in quadruplicate. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

30 invention. 
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Example 40: Stimulation of Nitric Oxide Production by Endothelial Cells 

Nitric oxide released by the vascular endothelium is believed to be a mediator of 
vascular endothelium relaxation. Thus, activity of a polypeptide of the invention can be 
5 assayed by determining nitric oxide production by endothelial cells in response to the 
polypeptide. 

Nitric oxide is measured in 96-well plates of confluent microvascular endothelial 
cells after 24 hours starvation and a subsequent 4 hr exposure to various levels of a 
positive control (such as VEGF-1) and the polypeptide of the invention. Nitric oxide in 

10 the medium is determined by use of the Griess reagent to measure total nitrite after 
reduction of nitric oxide-derived nitrate by nitrate reductase. The effect of the polypeptide 
of the invention on nitric oxide release is examined on HUVEC. 

Briefly, NO release from cultured HUVEC monolayer is measured with a NO- 
specific polarographic electrode connected to a NO meter (Iso-NO, World Precision 

15 Instruments Inc.) (1049). Calibration of the NO elements is performed according to the 
following equation: 

2 KN0 2 + 2 KI + 2 H 2 S0 4 6 2 NO + I 2 + 2 H 2 0 + 2 K 2 S0 4 
The standard calibration curve is obtained by adding graded concentrations of 
KN0 2 (0, 5, 10, 25, 50, 100, 250, and 500 nmol/L) into the calibration solution containing 

20 KI and H 2 S0 4 . The specificity of the Iso-NO electrode to NO is previously determined by 
measurement of NO from authentic NO gas (1050). The culture medium is removed and 
HUVECs are washed twice with Dulbecco's phosphate buffered saline. The cells are then 
bathed in 5 ml of filtered Krebs-Henseleit solution in 6-well plates, and the cell plates are 
kept on a slide warmer (Lab Line Instruments Inc.) To maintain the temperature at 37°C. 

25 The NO sensor probe is inserted vertically into the wells, keeping the tip of the electrode 2 
mm under the surface of the solution, before addition of the different conditions. 
S-nitroso acetyl penicillamin (SNAP) is used as a positive control. The amount of 
released NO is expressed as picomoles per lxlO 6 endothelial cells. All values reported are 
means of four to six measurements in each group (number of cell culture wells). See, 

30 Leak et a!. Biochem. and Biophys. Res. Comm. 21 7:96-105 (1995). 

The studies described in this example tested activity of polypeptides of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
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test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 41: Effect of Polvpepides of the Invention on Cord Formation in 
5 Angiogenesis 

Another step in angiogenesis is cord formation, marked by differentiation of 
endothelial cells. This bioassay measures the ability of microvascular endothelial cells to 
form capillary-like structures (hollow structures) when cultured in vitro. 

10 CADMEC (microvascular endothelial cells) are purchased from Cell Applications, 

Inc. as proliferating (passage 2) cells and are cultured in Cell Applications' CADMEC 
Growth Medium and used at passage 5. For the in vitro angiogenesis assay, the wells of a 
48-well cell culture plate are coated with Cell Applications' Attachment Factor Medium 
(200 ml/well) for 30 min. at 37°C. CADMEC are seeded onto the coated wells at 7,500 

15 cells/well and cultured overnight in Growth Medium. The Growth Medium is then 
replaced with 300 mg Cell Applications' Chord Formation Medium containing control 
buffer or a polypeptide of the invention (0.1 to 100 ng/ml) and the cells are cultured for an 
additional 48 hr. The numbers and lengths of the capillary-like chords are quantitated 
through use of the Boeckeler VIA-170 video image analyzer. All assays are done in 

20 triplicate. 

Commercial (R&D) VEGF (50 ng/ml) is used as a positive control, b-esteradiol (1 
ng/ml) is used as a negative control. The appropriate buffer (without protein) is also 
utilized as a control. 

The studies described in this example tested activity of a polypeptide of the 
25 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 42: Angiogenic Effect on Chick Chorioallantoic Membrane 

30 

Chick chorioallantoic membrane (CAM) is a well-established system to examine 
angiogenesis. Blood vessel formation on CAM is easily visible and quantifiable. The 
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ability of polypeptides of the invention to stimulate angiogenesis in CAM can be 
examined. 

Fertilized eggs of the White Leghorn chick {Gallus gallus) and the Japanese qual 
{Coturnix coturnix) are incubated at 37.8°C and 80% humidity. Differentiated CAM of 
5 16-day-old chick and 13-day-old qual embryos is studied with the following methods. 

On Day 4 of development, a window is made into the egg shell of chick eggs. The 
embryos are checked for normal development and the eggs sealed with cellotape. They 
are further incubated until Day 13. Thermanox coverslips (Nunc, Naperville, IL) are cut 
into disks of about 5 mm in diameter. Sterile and salt-free growth factors are dissolved in 

10 distilled water and about 3.3 mg/ 5 ml are pipetted on the disks. After air-drying, the 
inverted disks are applied on CAM. After 3 days, the specimens are fixed in 3% 
glutaraldehyde and 2% formaldehyde and rinsed in 0.12 M sodium cacodylate buffer. 
They are photographed with a stereo microscope [Wild M8] and embedded for semi- and 
ultrathin sectioning as described above. Controls are performed with carrier disks alone. 

15 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

20 Example 43: Angiogenesis Assay Using a Matrigel Implant in Mouse 

In vivo angiogenesis assay of a polypeptide of the invention measures the ability of 
an existing capillary network to form new vessels in an implanted capsule of murine 
extracellular matrix material (Matrigel). The protein is mixed with the liquid Matrigel at 4 

25 degree C and the mixture is then injected subcutaneously in mice where it solidifies. After 
7 days, the solid "plug" of Matrigel is removed and examined for the presence of new 
blood vessels. Matrigel is purchased from Becton Dickinson Labware/Collaborative 
Biomedical Products. 

When thawed at 4 degree C the Matrigel material is a liquid. The Matrigel is 

3Q mixed with a polypeptide of the invention at 150 ng/ml at 4 degrees C and drawn into cold 
3 ml syringes. Female C57B1/6 mice approximately 8 weeks old are injected with the 
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mixture of Matrigel and experimental protein at 2 sites at the midventral aspect of the 
abdomen (0.5 ml/site). After 7 days, the mice are sacrificed by cervical dislocation, the 
Matrigel plugs are removed and cleaned (i.e., all clinging membranes and fibrous tissue is 
removed). Replicate whole plugs are fixed in neutral buffered 10% formaldehyde, 
5 embedded in paraffin and used to produce sections for histological examination after 
staining with Masson's Trichrome. Cross sections from 3 different regions of each plug 
are processed. Selected sections are stained for the presence of vWF. The positive control 
for this assay is bovine basic FGF (150 ng/ml). Matrigel alone is used to determine basal 
levels of angiogenesis. 

10 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

15 Example 44: Rescue of Ischemia in Rabbit Lower Limb Model 

To study the in vivo effects of polynucleotides and polypeptides of the invention 
on ischemia, a rabbit hindlimb ischemia model is created by surgical removal of one 
femoral arteries as described previously (Takeshita et al, Am J. Pathol 147:1649-1660 

20 (1995)). The excision of the femoral artery results in retrograde propagation of thrombus 
and occlusion of the external iliac artery. Consequently, blood flow to the ischemic limb 
is dependent upon collateral vessels originating from the internal iliac artery (Takeshita^ 
al. Am J. Pathol 747:1649-1660 (1995)). An interval of 10 days is allowed for post- 
operative recovery of rabbits and development of endogenous collateral vessels. At 10 

25 day post-operatively (day 0), after performing a baseline angiogram, the internal iliac 
artery of the ischemic limb is trans fected with 500 mg naked expression plasmid 
containing a polynucleotide of the invention by arterial gene transfer technology using a 
hydrogel-coated balloon catheter as described (Riessen et al. Hum Gene Ther. 4:749-758 
(1993); Leclerc et al. J. Clin. Invest. 90: 936-944 (1992)). When a polypeptide of the 

30 invention is used in the treatment, a single bolus of 500 mg polypeptide of the invention or 
control is delivered into the internal iliac artery of the ischemic limb over a period of 1 
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min. through an infusion catheter. On day 30, various parameters are measured in these 
rabbits: (a) BP ratio - The blood pressure ratio of systolic pressure of the ischemic limb to 
that of normal limb; (b) Blood Flow and Flow Reserve - Resting FL: the blood flow 
during undilated condition and Max FL: the blood flow during fully dilated condition (also 
5 an indirect measure of the blood vessel amount) and Flow Reserve is reflected by the ratio 
of max FL: resting FL; (c) Angiographic Score - This is measured by the angiogram of 
collateral vessels. A score is determined by the percentage of circles in an overlaying grid 
that with crossing opacified arteries divided by the total number m the rabbit thigh; (d) 
Capillary density - The number of collateral capillaries determined in light microscopic 
10 sections taken from hindlimbs. 

The studies described in this example tested activity of polynucleotides and 
polypeptides of the invention. However, one skilled in the art could easily modify the 
exemplified studies to test the agonists, and/or antagonists of the invention. 

15 Example 45: Effect of Polypeptides of the Invention on Vasodilation 

Since dilation of vascular endothelium is important in reducing blood pressure, the 

ability of polypeptides of the invention to affect the blood pressure in spontaneously 

hypertensive rats (SHR) is examined. Increasing doses (0, 10, 30, 100, 300, and 900 
20 mg/kg) of the polypeptides of the invention are administered to 13-14 week old 

spontaneously hypertensive rats (SHR). Data are expressed as the mean +/- SEM. 

Statistical analysis are performed with a paired t-test and statistical significance is defined 

as p<0.05 vs. the response to buffer alone. 

The studies described in this example tested activity of a polypeptide of the 
25 invention. However, one skilled in the art could easily modify the exemplified studies to 

test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

invention. 

Example 46: Rat Ischemic Skin Flap Model 

30 

The evaluation parameters include skin blood flow, skin temperature, and factor 
VIII immunohistochemistry or endothelial alkaline phosphatase reaction. Expression of 
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polypeptides of the invention, during the skin ischemia, is studied using in situ 
hybridization. 

The study in this model is divided into three parts as follows: 
a) Ischemic skin 
5 b) Ischemic skin wounds 

c) Normal wounds 
The experimental protocol includes: 

a) Raising a 3x4 cm, single pedicle full-thickness random skin flap (myocutaneous 
flap over the lower back of the animal). 

10 b) An excisional wounding (4-6 mm in diameter) in the ischemic skin (skin-flap). 

c) Topical treatment with a polypeptide of the invention of the excisional wounds 
(day 0, 1, 2, 3, 4 post-wounding) at the following various dosage ranges: lmg to 100 mg. 

d) Harvesting the wound tissues at day 3, 5, 7, 10, 14 and 21 post-wounding for 
histological, immunohistochemical, and in situ studies. 

15 The studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

20 Example 47: Peripheral Arterial Disease Model 

Angiogenic therapy using a polypeptide of the invention is a novel therapeutic 
strategy to obtain restoration of blood flow around the ischemia in case of peripheral 
arterial diseases. The experimental protocol includes: 
25 a) One side of the femoral artery is ligated to create ischemic muscle of 

the hindlimb, the other side of hindlimb serves as a control. 

b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-3 
weeks. 

30 c) The ischemic muscle tissue is collected after ligation of the femoral 
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artery at 1, 2, and 3 weeks for the analysis of expression of a polypeptide of the invention 
and histology. Biopsy is also performed on the other side of normal muscle of the 
contralateral hindlimb. 

The studies described in this example tested activity of a polypeptide of the 
5 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 48: Ischemic Myocardial Disease Model 

10 

A polypeptide of the invention is evaluated as a potent mitogen capable of 
stimulating the development of collateral vessels, and restructuring new vessels after 
coronary artery occlusion. Alteration of expression of the polypeptide is investigated in 
situ. The experimental protocol includes: 
15 a) The heart is exposed through a left-side thoracotomy in the rat. Immediately, 

the left coronary artery is occluded with a thin suture (6-0) and the thorax is closed. 

b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-4 
weeks. 

20 c) Thirty days after the surgery, the heart is removed and cross-sectioned 

for morphometric and in situ analyzes. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

25 invention. 

Example 49: Rat Corneal Wound Healing Model 

This animal model shows the effect of a polypeptide of the invention on 
30 neovascularization. The experimental protocol includes: 

a) Making a 1-1 .5 mm long incision from the center of cornea into the stromal 

layer. 
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b) Inserting a spatula below the lip of the incision facing the outer corner of 
the eye. 

c) Making a pocket (its base is 1-1 .5 mm form the edge of the eye). 

d) Positioning a pellet, containing 50ng- 5ug of a polypeptide of the invention, 
5 within the pocket. 

e) Treatment with a polypeptide of the invention can also be applied topically 
to the corneal wounds in a dosage range of 20mg - 500mg (daily treatment for five days). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
10 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 50: Diabetic Mouse and Ghicocorticoid-Impaired Wound Healing 
Models 

15 

A. Diabetic db+/db+ Mouse Model. 

To demonstrate that a polypeptide of the invention accelerates the healing process, 
the genetically diabetic mouse model of wound healing is used. The full thickness wound 
healing model in the db+/db+ mouse is a well characterized, clinically relevant and 

20 reproducible model of impaired wound healing. Healing of the diabetic wound is 
dependent on formation of granulation tissue and re-epithelialization rather than 
contraction (Gartner, M.H. et al, J. Surg. Res. 52:389 (1992); Greenhalgh, D.G. et al, 
Am. J. Pathol. 136:1235 (1990)). 

The diabetic animals have many of the characteristic features observed in Type II 

25 diabetes mellitus. Homozygous (db+/db+) mice are obese in comparison to their normal 
heterozygous (db+/+m) littermates. Mutant diabetic (db+/db+) mice have a single 
autosomal recessive mutation on chromosome 4 (db+) (Coleman et al. Proc. Natl. Acad. 
Sci. USA 77:283-293 (1982)). Animals show polyphagia, polydipsia and polyuria. 
Mutant diabetic mice (db+/db+) have elevated blood glucose, increased or normal insulin 

30 levels, and suppressed cell-mediated immunity (Mandel et al, J. Immunol. 120:1375 
(1978); Debray-Sachs, M. et al, Clin. Exp. Immunol 51(1):\-1 (1983); Leiter et al, Am. 
J. of Pathol. 114:46-55 (1985)). Peripheral neuropathy, myocardial complications, and 
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microvascular lesions, basement membrane thickening and glomerular filtration 

abnormalities have been described in these animals (Norido, F. et al, Exp. Neurol. 

83(2):22\-232 (1984); Robertson et al, Diabetes 29(1):6Q-61 (1980); Giacomelli et al, 

Lab Invest. 40(4):A6Q-A13 (1979); Coleman, D.L., Diabetes 31 (Suppl):\-6 (1982)). These 
5 homozygous diabetic mice develop hyperglycemia that is resistant to insulin analogous to 

human type II diabetes (Mandel et al, J. Immunol. 120:1375-1371 (1978)). 

The characteristics observed in these animals suggests that healing in this model 

may be similar to the healing observed in human diabetes (Greenhalgh, et al, Am. J. of 

Pathol 756:1235-1246(1990)). 
10 Genetically diabetic female C57BL/KsJ (db+/db+) mice and their non-diabetic 

(db+/+m) heterozygous littermates are used in this study (Jackson Laboratories). The 

animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 

Animals are individually housed and received food and water ad libitum. All 

manipulations are performed using aseptic techniques. The experiments are conducted 
15 according to the rules and guidelines of Human Genome Sciences, Inc. Institutional 

Animal Care and Use Committee and the Guidelines for the Care and Use of Laboratory 

Animals. 

Wounding protocol is performed according to previously reported methods 
(Tsuboi, R. and Rifkin, D.B., J. Exp. Med. 772:245-251 (1990)). Briefly, on the day of 

20 wounding, animals are anesthetized with an intraperitoneal injection of Avertin (0.01 
mg/mL), 2,2,2-tribromoethanol and 2-methyl-2-butanol dissolved in deionized water. The 
dorsal region of the animal is shaved and the skin washed with 70% ethanol solution and 
iodine. The surgical area is dried with sterile gauze prior to wounding. An 8 mm full- 
thickness wound is then created using a Keyes tissue punch. Immediately following 

25 wounding, the surrounding skin is gently stretched to eliminate wound expansion. The 
wounds are left open for the duration of the experiment. Application of the treatment is 
given topically for 5 consecutive days commencing on the day of wounding. Prior to 
treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 

30 surgery and at two day intervals thereafter. Wound closure is determined by daily 
measurement on days 1-5 and on day 8. Wounds are measured horizontally and vertically 
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using a calibrated Jameson caliper. Wounds are considered healed if granulation tissue is 
no longer visible and the wound is covered by a continuous epithelium. 

A polypeptide of the invention is administered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
5 received 5 OmL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology and immunohistochemistry. Tissue specimens are placed in 10% neutral 
buffered formalin in tissue cassettes between biopsy sponges for further processing. 
10 Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are 

evaluated: 1) Vehicle placebo control, 2) untreated group, and 3) treated group. 

Wound closure is analyzed by measuring the area in the vertical and horizontal 
axis and obtaining the total square area of the wound. Contraction is then estimated by 
establishing the differences between the initial wound area (day 0) and that of post 
15 treatment (day 8). The wound area on day 1 is 64mm 2 , the corresponding size of the 
dermal punch. Calculations are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

20 Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 

sectioned perpendicular to the wound surface (5mm) and cut using a Reichert-Jung 
microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds are used to assess whether the 
healing process and the morphologic appearance of the repaired skin is altered by 

25 treatment with a polypeptide of the invention. This assessment included verification of 
the presence of cell accumulation, inflammatory cells, capillaries, fibroblasts, re- 
epithelialization and epidermal maturity (Greenhalgh, D.G. et al, Am. J. Pathol. 136:1235 
(1990)). A calibrated lens micrometer is used by a blinded observer. 

Tissue sections are also stained immunohistochemically with a polyclonal rabbit 

30 anti-human keratin antibody using ABC Elite detection system. Human skin is used as a 
positive tissue control while non-immune IgG is used as a negative control. Keratinocyte 
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growth is determined by evaluating the extent of reepithelialization of the wound using a 
calibrated lens micrometer. 

Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 
by using anti-PCNA antibody (1:50) with an ABC Elite detection system. Human colon 
5 cancer can serve as a positive tissue control and human brain tissue can be used as a 
negative tissue control. Each specimen includes a section with omission of the primary 
antibody and substitution with non-immune mouse IgG. Ranking of these sections is 
based on the extent of proliferation on a scale of 0-8, the lower side of the scale reflecting 
slight proliferation to the higher side reflecting intense proliferation. 
10 Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 

considered significant. 

B. Steroid Impaired Rat Model 

The inhibition of wound healing by steroids has been well documented in various 

15 in vitro and in vivo systems (Wahl, Glucocorticoids and Wound healing. In: Anti- 
Inflammatory Steroid Action: Basic and Clinical Aspects. 280-302(1989); Wahle/a/., J. 
Immunol. 115: 476-481 (1975); Werb et al, J. Exp. Med. 747:1684-1694 (1978)). 
Glucocorticoids retard wound healing by inhibiting angiogenesis, decreasing vascular 
permeability (Ebert et al, An. Intern. Med. 37:701-705 (1952)), fibroblast proliferation, 

20 and collagen synthesis (Beck et al, Growth Factors. 5: 295-304(1991); Haynes et al, 
J. Clin. Invest. 61: 703-797 (1978)) and producing a transient reduction of circulating 
monocytes (Haynes et al., J. Clin. Invest. 61: 703-797 (1978); Wahl, "Glucocorticoids and 
wound healing", In: Antiinflammatory Steroid Action: Basic and Clinical Aspects, 
Academic Press, New York, pp. 280-302 (1989)). The systemic administration of steroids 

25 to impaired wound healing is a well establish phenomenon in rats (Beck et al, Growth 
Factors. 5: 295-304 (1991); Haynes et al, J. Clin. Invest. 61: 1Q3-191 (1978); Wahl, 
"Glucocorticoids and wound healing", In: Antiinflammatory Steroid Action: Basic and 
Clinical Aspects, Academic Press, New York, pp. 280-302 (1989); Pierce et al, Proc. 
Natl Acad. Sci. USA 86: 2229-2233 (1989)). 

30 To demonstrate that a polypeptide of the invention can accelerate the healing 

process, the effects of multiple topical applications of the polypeptide on full thickness 
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excisional skin wounds in rats in which healing has been impaired by the systemic 
administration of methylprednisolone is assessed. 

Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 
Laboratories) are used in this example. The animals are purchased at 8 weeks of age and 
5 are 9 weeks old at the beginning of the study. The healing response of rats is impaired by 
the systemic administration of methylprednisolone (17mg/kg/rat intramuscularly) at the 
time of wounding. Animals are individually housed and received food and water ad 
libitum. All manipulations are performed using aseptic techniques. This study is 
conducted according to the rules and guidelines of Human Genome Sciences, Inc. 
10 Institutional Animal Care and Use Committee and the Guidelines for the Care and Use of 
Laboratory Animals. 

The wounding protocol is followed according to section A, above. On the day of 
wounding, animals are anesthetized with an intramuscular injection of ketamine (50 
mg/kg) and xylazine (5 mg/kg). The dorsal region of the animal is shaved and the skin 

15 washed with 70% ethanol and iodine solutions. The surgical area is dried with sterile 
gauze prior to wounding. An 8 mm full-thickness wound is created using a Keyes tissue 
punch. The wounds are left open for the duration of the experiment. Applications of the 
testing materials are given topically once a day for 7 consecutive days commencing on the 
day of wounding and subsequent to methylprednisolone administration. Prior to 

20 treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
wounding and at the end of treatment. Wound closure is determined by daily measurement 
on days 1-5 and on day 8. Wounds are measured horizontally and vertically using a 
calibrated Jameson caliper. Wounds are considered healed if granulation tissue is no 

25 longer visible and the wound is covered by a continuous epithelium. 

The polypeptide of the invention is administered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 

30 pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology. Tissue specimens are placed in 10% neutral buffered formalin in tissue 
cassettes between biopsy sponges for further processing. 
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Four groups of 10 animals each (5 with methylprednisolone and 5 without 
glucocorticoid) are evaluated: 1) Untreated group 2) Vehicle placebo control 3) treated 
groups. 

Wound closure is analyzed by measuring the area in the vertical and horizontal 
5 axis and obtaining the total area of the wound. Closure is then estimated by establishing 
the differences between the initial wound area (day 0) and that of post treatment (day 8). 
The wound area on day 1 is 64mm 2 , the corresponding size of the dermal punch. 
Calculations are made using the following formula: 

1 0 [Open area on day 8] - [Open area on day 1 ] / [Open area on day 1 ] 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using an Olympus 
microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
15 bisected wounds. Histologic examination of the wounds allows assessment of whether the 
healing process and the morphologic appearance of the repaired skin is improved by 
treatment with a polypeptide of the invention. A calibrated lens micrometer is used by a 
blinded observer to determine the distance of the wound gap. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
20 considered significant. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

25 

Example 51: Lvmphadema Animal Model 

or The purpose of this experimental approach is to create an appropriate and 
consistent lymphedema model for testing the therapeutic effects of a polypeptide of the 
30 invention in lymphangiogenesis and re-establishment of the lymphatic circulatory system 
in the rat hind limb. Effectiveness is measured by swelling volume of the affected limb, 
quantification of the amount of lymphatic vasculature, total blood plasma protein, and 
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histopathology. Acute lymphedema is observed for 7-10 days. Perhaps more importantly, 
the chronic progress of the edema is followed for up to 3-4 weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration 
analysis. Male rats weighing approximately ~350g are dosed with Pentobarbital. 
5 Subsequently, the right legs are shaved from knee to hip. The shaved area is swabbed 
with gauze soaked in 70% EtOH. Blood is drawn for serum total protein testing. 
Circumference and volumetric measurements are made prior to injecting dye into paws 
after marking 2 measurement levels (0.5 cm above heel, at mid-pt of dorsal paw). The 
intradermal dorsum of both right and left paws are injected with 0.05 ml of 1% Evan's 
10 Blue. Circumference and volumetric measurements are then made following injection of 
dye into paws. 

Using the knee joint as a landmark, a mid-leg inguinal incision is made 
circumferentially allowing the femoral vessels to be located. Forceps and hemostats are 
used to dissect and separate the skin flaps. After locating the femoral vessels, the 

15 lymphatic vessel that runs along side and underneath the vessel(s) is located. The main 
lymphatic vessels in this area are then electrically coagulated suture ligated. 

Using a microscope, muscles in back of the leg (near the semitendinosis and 
adductors) are bluntly dissected. The popliteal lymph node is then located. The 2 
proximal and 2 distal lymphatic vessels and distal blood supply of the popliteal node are 

20 then and ligated by suturing. The popliteal lymph node, and any accompanying adipose 
tissue, is then removed by cutting connective tissues. 

Care is taken to control any mild bleeding resulting from this procedure. After 
lymphatics are occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ 
Buck). The separated skin edges are sealed to the underlying muscle tissue while leaving 

25 a gap of ~0.5 cm around the leg. Skin also may be anchored by suturing to underlying 
muscle when necessary. 

To avoid infection, animals are housed individually with mesh (no bedding). 
Recovering animals are checked daily through the optimal edematous peak, which 
typically occurred by day 5-7. The plateau edematous peak are then observed. To 

30 evaluate the intensity of the lymphedema, the circumference and volumes of 2 designated 
places on each paw before operation and daily for 7 days are measured. The effect plasma 
proteins on lymphedema is determined and whether protein analysis is a useful testing 
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perimeter is also investigated. The weights of both control and edematous limbs are 
evaluated at 2 places. Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb 
movement, a cloth tape is used to measure limb circumference. Measurements are done at 
5 the ankle bone and dorsal paw by 2 different people then those 2 readings are averaged. 
Readings are taken from both control and edematous limbs. 

Volumetric Measurements: On the day of surgery, animals are anesthetized with 
Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under 
brief halothane anesthetic (rapid immobilization and quick recovery), both legs are shaved 
10 and equally marked using waterproof marker on legs. Legs are first dipped in water, then 
dipped into instrument to each marked level then measured by Buxco edema 
software(Chen/Victor). Data is recorded by one person, while the other is dipping the 
limb to marked area. 

Blood-plasma protein measurements: Blood is drawn, spun, and serum separated 
15 prior to surgery and then at conclusion for total protein and Ca2+ comparison. 

Limb Weight Comparison: After drawing blood, the animal is prepared for tissue 
collection. The limbs are amputated using a quillitine, then both experimental and control 
legs are cut at the ligature and weighed. A second weighing is done as the tibio-cacaneal 
joint is disarticulated and the foot is weighed. 
20 Histological Preparations: The transverse muscle located behind the knee 

(popliteal) area is dissected and arranged in a metal mold, filled with freezeGel, dipped 
into cold methylbutane, placed into labeled sample bags at - 80EC until sectioning. Upon 
sectioning, the muscle is observed under fluorescent microscopy for lymphatics.. 

The studies described in this example tested activity of a polypeptide of the 
25 invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Example 52: Suppression of TNF alpha-induced adhesion molecule expression 



by a Polypeptide of the Invention 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
involves specific receptor-ligand interactions between cell surface adhesion molecules 
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(CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in both 
normal and pathological settings, follows a multi-step cascade that involves intercellular 
adhesion molecule- 1 (ICAM-1), vascular cell adhesion molecule- 1 (VCAM-1), and 
endothelial leukocyte adhesion molecule- 1 (E-selectin) expression on endothelial cells 
5 (EC). The expression of these molecules and others on the vascular endothelium 

determines the efficiency with which leukocytes may adhere to the local vasculature and 
extravasate into the local tissue during the development of an inflammatory response. The 
local concentration of cytokines and growth factor participate in the modulation of the 
expression of these CAMs. 

10 Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine, is a 

stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 
inflammatory responses, often resulting in a pathological outcome. 

The potential of a polypeptide of the invention to mediate a suppression of TNF-a 
induced CAM expression can be examined. A modified ELIS A assay which uses ECs as a 

15 solid phase absorbent is employed to measure the amount of CAM expression on TNF-a 
treated ECs when co-stimulated with a member of the FGF family of proteins. 

To perform the experiment, human umbilical vein endothelial cell (HUVEC) 
cultures are obtained from pooled cord harvests and maintained in growth medium (EGM- 
2; Clonetics, San Diego, CA) supplemented with 10% FCS and 1% 

20 penicillin/streptomycin in a 37 degree C humidified incubator containing 5% CO2. 
HUVECs are seeded in 96-well plates at concentrations of 1 x 10 4 cells/well in EGM 
medium at 37 degree C for 1 8-24 hrs or until confluent. The monolayers are subsequently 
washed 3 times with a serum-free solution of RPMI-1640 supplemented with 100 U/ml 
penicillin and 100 mg/ml streptomycin, and treated with a given cytokine and/or growth 

25 factor(s) for 24 h at 37 degree C. Following incubation, the cells are then evaluated for 
CAM expression. 

Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 
well plate to confluence. Growth medium is removed from the cells and replaced with 90 
ul of 1 99 Medium (10% FBS). Samples for testing and positive or negative controls are 
30 added to the plate in triplicate (in 10 ul volumes). Plates are incubated at 37 degree C for 
either 5 h (selectin and integrin expression) or 24 h (integrin expression only). Plates are 
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aspirated to remove medium and 100 ul of 0.1% paraformaldehyde-PBS(with Ca++ and 
Mg++) is added to each well. Plates are held at 4°C for 30 min. 

Fixative is then removed from the wells and wells are washed IX with 
PBS(+Ca,Mg)+0.5% BSA and drained. Do not allow the wells to dry. Add 10 ul of 
diluted primary antibody to the test and control wells. Anti-ICAM-l-Biotin, Anti-VCAM- 
1-Biotin and Anti-E-selectin-Biotin are used at a concentration of 10 ug/ml (1:10 dilution 
of 0.1 mg/ml stock antibody). Cells are incubated at 37°C for 30 min. in a humidified 
environment. Wells are washed X3 with PBS(+Ca,Mg)+0.5% BSA. 

Then add 20 ul of diluted ExtrAvidin- Alkaline Phosphotase (1 :5,000 dilution) to 
each well and incubated at 37°C for 30 min. Wells are washed X3 with 
PBS(+Ca,Mg)+0.5% BSA. 1 tablet of p-Nitrophenol Phosphate pNPP is dissolved in 5 ml 
of glycine buffer (pH 10.4). 100 ul of pNPP substrate in glycine buffer is added to each 
test well. Standard wells in triplicate are prepared from the working dilution of the 
ExtrAvidin- Alkaline Phosphotase in glycine buffer: 1:5,000 (10°) > 10" 0 ' 5 > 10" 1 > 10' 1 5 . 5 
ul of each dilution is added to triplicate wells and the resulting AP content in each well is 
5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 ul of pNNP reagent must then be added to each of 
the standard wells. The plate must be incubated at 37°C for 4h. A volume of 50 ul of 3M 
NaOH is added to all wells. The results are quantified on a plate reader at 405 ran. The 
background subtraction option is used on blank wells filled with glycine buffer only. The 
template is set up to indicate the concentration of AP-conjugate in each standard well [ 
5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are indicated as amount of bound AP- 
conjugate in each sample. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 53: Assay for the Stimulation of Bone Marrow CD34+ Cell 
Proliferation 

This assay is based on the ability of human CD34+ to proliferate in the 
presence of hematopoietic growth factors and evaluates the ability of isolated 
polypeptides expressed in mammalian cells to stimulate proliferation of CD34+ cells. 
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It has been previously shown that most mature precursors will respond to only 
a single signal. More immature precursors require at least two signals to respond. 
Therefore, to test the effect of polypeptides on hematopoietic activity of a wide range 
of progenitor cells, the assay contains a given polypeptide in the presence or absence 
5 of other hematopoietic growth factors. Isolated cells are cultured for 5 days in the 
presence of Stem Cell Factor (SCF) in combination with tested sample. SCF alone 
has a very limited effect on the proliferation of bone marrow (BM) cells, acting in 
such conditions only as a "survival" factor. However, combined with any factor 
exhibiting stimulatory effect on these cells (e.g., IL-3), SCF will cause a synergistic 

10 effect. Therefore, if the tested polypeptide has a stimulatory effect on a hematopoietic 
progenitors, such activity can be easily detected. Since normal BM cells have a low 
level of cycling cells, it is likely that any inhibitory effect of a given polypeptide, or 
agonists or antagonists thereof, might not be detected. Accordingly, assays for an 
inhibitory effect on progenitors is preferably tested in cells that are first subjected to 

15 in vitro stimulation with SCF+IL+3, and then contacted with the compound that is 
being evaluated for inhibition of such induced proliferation. 

Briefly, CD34+ cells are isolated using methods known in the art. The cells 
are thawed and resuspended in medium (QBSF 60 serum- free medium with 1 % L- 
glutamine (500ml) Quality Biological, Inc., Gaithersburg, MD Cat# 160-204-101). 

20 After several gentle centrifugation steps at 200 x g, cells are allowed to rest for one 
hour. The cell count is adjusted to 2.5 x 10 5 cells/ml. During this time, 100 ul of 
sterile water is added to the peripheral wells of a 96-well plate. The cytokines that 
can be tested with a given polypeptide in this assay is rhSCF (R&D Systems, 
Minneapolis, MN, Cat# 255-SC) at 50 ng/ml alone and in combination with rhSCF 

25 and rhIL-3 (R&D Systems, Minneapolis, MN, Cat# 203-ML) at 30 ng/ml. After one 
hour, 10 ul of prepared cytokines, 50 ul SID (supernatants at 1 :2 dilution = 50 ul) and 
20 ul of diluted cells are added to the media which is already present in the wells to 
allow for a final total volume of 100 ul. The plates are then placed in a 37°C/5% CO2 
incubator for five days. 

30 Eighteen hours before the assay is harvested, 0.5 uCi/well of [3H] Thymidine 

is added in a 1 0 ul volume to each well to determine the proliferation rate. The 
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experiment is terminated by harvesting the cells from each 96-well plate to a filtermat 
using the Tomtec Harvester 96. After harvesting, the filtermats are dried, trimmed 
and placed into OmniFilter assemblies consisting of one OmniFilter plate and one 
OrnniFilter Tray. 60 ul Microscint is added to each well and the plate sealed with 

5 TopSeal-A press-on sealing film A bar code 15 sticker is affixed to the first plate for 
counting. The sealed plates is then loaded and the level of radioactivity determined 
via the Packard Top Count and the printed data collected for analysis. The level of 
radioactivity reflects the amount of cell proliferation. 

The studies described in this example test the activity of a given polypeptide 

10 to stimulate bone marrow CD3 4+ cell proliferation. One skilled in the art could 

easily modify the exemplified studies to test the activity of polynucleotides (e.g., gene 
therapy), antibodies, agonists, and/or antagonists and fragments and variants thereof. 
As a nonlimiting example, potential antagonists tested in this assay would be expected 
to inhibit cell proliferation in the presence of cytokines and/or to increase the 

1 5 inhibition of cell proliferation in the presence of cytokines and a given polypeptide. 
In contrast, potential agonists tested in this assay would be expected to enhance cell 
proliferation and/or to decrease the inhibition of cell proliferation in the presence of 
cytokines and a given polypeptide. 

The ability of a gene to stimulate the proliferation of bone marrow CD34+ 

20 cells indicates that polynucleotides and polypeptides corresponding to the gene are 
useful for the diagnosis and treatment of disorders affecting the immune system and 
hematopoiesis. Representative uses are described in the "Immune Activity" and 
"Infectious Disease" sections above, and elsewhere herein. 



25 Example 54: Assay for Extracellular Matrix Enhanced Cell Response (EMECR) 

The objective of the Extracellular Matrix Enhanced Cell Response (EMECR) 
assay is to identify gene products (e.g., isolated polypeptides) that act on the 
hematopoietic stem cells in the context of the extracellular matrix (ECM) induced 
signal. 

30 Cells respond to the regulatory factors in the context of signal(s) received 

from the surrounding microenvironment. For example, fibroblasts, and endothelial 
and epithelial stem cells fail to replicate in the absence of signals from the ECM. 
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Hematopoietic stem cells can undergo self-renewal in the bone marrow, but not in in 
vitro suspension culture. The ability of stem cells to undergo self-renewal in vitro is 
dependent upon their interaction with the stromal cells and the ECM protein 
fibronectin (fn). Adhesion of cells to fn is mediated by the a 5 .Pi and a 4 -Pi integrin 
receptors, which are expressed by human and mouse hematopoietic stem cells. The 
factor(s) which integrate with the ECM environment and responsible for stimulating 
stem cell self-renewal has not yet been identified. Discovery of such factors should 
be of great interest in gene therapy and bone marrow transplant applications 

Briefly, polystyrene, non tissue culture treated, 96-well plates are coated with 
fn fragment at a coating concentration of 0.2 ug/ cm 2 . Mouse bone marrow cells are 
plated (1,000 cells/well ) in 0.2 ml of serum-free medium. Cells cultured in the 
presence of IL-3 ( 5 ng/ml ) + SCF ( 50 ng/ml ) would serve as the positive control, 
conditions under which little self-renewal but pronounced differentiation of the stem 
cells is to be expected. Gene products are tested with appropriate negative controls in 
the presence and absence of SCF(5.0 ng/ml), where test factor supernates represent 
10% of the total assay volume. The plated cells are then allowed to grow by 
incubating in a low oxygen environment ( 5% C0 2 , 7% 0 2 , and 88% N 2 ) tissue 
culture incubator for 7 days. The number of proliferating cells within the wells is 
then quantitated by measuring thymidine incorporation into cellular DNA. 
Verification of the positive hits in the assay will require phenotypic characterization 
of the cells, which can be accomplished by scaling up of the culture system and using 
appropriate antibody reagents against cell surface antigens and FACScan. 

One skilled in the art could easily modify the exemplified studies to test the 
activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and fragments and variants thereof. 

If a particular gene product is found to be a stimulator of hematopoietic 
progenitors, polynucleotides and polypeptides corresponding to the gene may be 
useful for the diagnosis and treatment of disorders affecting the immune system and 
hematopoiesis. Representative uses are described in the "Immune Activity" and 
"Infectious Disease" sections above, and elsewhere herein. The gene product may 
also be useful in the expansion of stem cells and committed progenitors of various 
blood lineages, and in the differentiation and/or proliferation of various cell types. 
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Additionally, the polynucleotides and/or polypeptides of the gene of interest 
and/or agonists and/or antagonists thereof, may also be employed to inhibit the 
proliferation and differentiation of hematopoietic cells and therefore may be 
employed to protect bone marrow stem cells from chemotherapeutic agents during 
chemotherapy. This antiproliferative effect may allow administration of higher doses 
of chemotherapeutic agents and, therefore, more effective chemotherapeutic 
treatment. 

Moreover, polynucleotides and polypeptides corresponding to the gene of 
interest may also be useful for the treatment and diagnosis of hematopoietic related 
disorders such as, for example, anemia, pancytopenia, leukopenia, thrombocytopenia 
or leukemia since stromal cells are important in the production of cells of 
hematopoietic lineages. The uses include bone marrow cell ex-vivo culture, bone 
marrow transplantation, bone marrow reconstitution, radiotherapy or chemotherapy of 
neoplasia. 

Example 55: Human Dermal Fibroblast and Aortic Smooth Muscle Cell 
Proliferation 

The polypeptide of interest is added to cultures of normal human dermal 
fibroblasts (NHDF) and human aortic smooth muscle cells (AoSMC) and two co- 
assays are performed with each sample. The first assay examines the effect of the 
polypeptide of interest on the proliferation of normal human dermal fibroblasts 
(NHDF) or aortic smooth muscle cells (AoSMC). Aberrant growth of fibroblasts or 
smooth muscle cells is a part of several pathological processes, including fibrosis, and 
restenosis. The second assay examines EL6 production by both NHDF and SMC. IL6 
production is an indication of functional activation. Activated cells will have 
increased production of a number of cytokines and other factors, which can result in a 
proinflammatory or immunomodulatory outcome. Assays are run with and without 
co-TNFa stimulation, in order to check for costimulatory or inhibitory activity. 

Briefly, on day 1, 96-well black plates are set up with 1000 cells/well (NHDF) 
or 2000 cells/well (AoSMC) in 100 ul culture media. NHDF culture media contains: 
Clonetics FB basal media, lmg/ml hFGF, 5mg/ml insulin, 50mg/ml gentamycin, 
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2%FBS, while AoSMC culture media contains Clonetics SM basal media, 0.5 ug/ml 
hEGF, 5mg/ml insulin, lu.g/ml hFGF, 50mg/ml gentamycin, 50 p.g/ml Amphotericin 
B, 5%FBS. After incubation @ 37°C for at least 4-5 hours culture media is aspirated 
and replaced with growth arrest media. Growth arrest media for NHDF contains 
5 fibroblast basal media, 50mg/ml gentamycin, 2% FBS, while growth arrest media for 
AoSMC contains SM basal media, 50mg/ml gentamycin, 50ug/ml Amphotericin B, 
0.4% FBS. Incubate at 37C until day 2. 

On day 2, serial dilutions and templates of the polypeptide of interest are 
designed which should always include media controls and known-protein controls. 

10 For both stimulation and inhibition experiments, proteins are diluted in growth arrest 
media. For inhibition experiments, TNFa is added to a final concentration of 2ng/ml 
(NHDF) or 5ng/ml (AoSMC). Then add 1/3 vol media containing controls or 
supernatants and incubate at 37C/5% C0 2 until day 5. 

Transfer 60ul from each well to another labeled 96-well plate, cover with a 

15 plate-sealer, and store at 4C until Day 6 (for IL6 ELISA). To the remaining 100 u.1 in 
the cell culture plate, aseptically add Alamar Blue in an amount equal to 10% of the 
culture volume (lOul). Return plates to incubator for 3 to 4 hours. Then measure 
fluorescence with excitation at 530nm and emission at 590nm using the CytoFluor. 
This yields the growth stimulation/inhibition data. 

20 On day 5, the IL6 ELISA is performed by coating a 96 well plate with 50-1 00 

ul/well of Anti-Human IL6 Monoclonal antibody diluted in PBS, pH 7.4, incubate ON 
at room temperature. 

On day 6, empty the plates into the sink and blot on paper towels. Prepare 
Assay Buffer containing PBS with 4% BSA. Block the plates with 200 ul/well of 

25 Pierce Super Block blocking buffer in PBS for 1-2 hr and then wash plates with wash 
buffer (PBS, 0.05% Tween-20). Blot plates on paper towels. Then add 50 uVwell of 
diluted Anti-Human IL-6 Monoclonal, Biotin-labeled antibody at 0.50 mg/ml. Make 
dilutions of IL-6 stock in media (30, 10, 3, 1, 0.3, 0 ng/ml). Add duplicate samples to 
top row of plate. Cover the plates and incubate for 2 hours at RT on shaker. 
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Wash plates with wash buffer and blot on paper towels. Dilute EU-labeled 
Streptavidin 1 :1000 in Assay buffer, and add 100 jjl/well. Cover the plate and 
incubate 1 h at RT. Wash plates with wash buffer. Blot on paper towels. 

Add 100 fj.l/well of Enhancement Solution. Shake for 5 minutes. Read the 
5 plate on the Wallac DELF1A Fluorometer. Readings from triplicate samples in each 
assay were tabulated and averaged. 

A positive result in this assay suggests AoSMC cell proliferation and that the 
gene product of interest may be involved in dermal fibroblast proliferation and/or 
smooth muscle cell proliferation. A positive result also suggests many potential uses 

10 of polypeptides, polynucleotides, agonists and/or antagonists of the gene/gene product 
of interest. For example, inflammation and immune responses, wound healing, and 
angiogenesis, as detailed throughout this specification. Particularly, polypeptides of 
the gene product and polynucleotides of the gene may be used in wound healing and 
dermal regeneration, as well as the promotion of vasculargenesis, both of the blood 

15 vessels and lymphatics. The growth of vessels can be used in the treatment of, for 
example, cardiovascular diseases. Additionally, antagonists of polypeptides of the 
gene product and polynucleotides of the gene may be useful in treating diseases, 
disorders, and/or conditions which involve angiogenesis by acting as an anti-vascular 
(e.g., anti-angiogenesis). These diseases, disorders, and/or conditions are known in 

20 the art and/or are described herein, such as, for example, malignancies, solid tumors, 
benign tumors, for example hemangiomas, acoustic neuromas, neurofibromas, 
trachomas, and pyogenic granulomas; artheroscleric plaques; ocular angiogenic 
diseases, for example, diabetic retinopathy, retinopathy of prematurity, macular 
degeneration, corneal graft rejection, neo vascular glaucoma, retrolental fibroplasia, 

25 rubeosis, retinoblastoma, uvietis and Pterygia (abnormal blood vessel growth) of the 
eye; rheumatoid arthritis; psoriasis; delayed wound healing; endometriosis; 
vasculogenesis; granulations; hypertrophic scars (keloids); nonunion fractures; 
scleroderma; trachoma; vascular adhesions; myocardial angiogenesis; coronary 
collaterals; cerebral collaterals; arteriovenous malformations; ischemic limb 

30 angiogenesis; Osier- Webber Syndrome; plaque neovascularization; telangiectasia; 
hemophiliac joints; angiofibroma; fibromuscular dysplasia; wound granulation; 
Crohn's disease; and atherosclerosis. Moreover, antagonists of polypeptides of the 



385 



gene product and polynucleotides of the gene may be useful in treating anti- 
hyperproliferative diseases and/or anti-inflammatory known in the art and/or 
described herein. 

One skilled in the art could easily modify the exemplified studies to test the 
5 activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and fragments and variants thereof. 

Example 56; Cellular Adhesion Molecule (CAM) Expression on Endothelial 
Cells 

10 The recruitment of lymphocytes to areas of inflammation and angiogenesis 

involves specific receptor-ligand interactions between cell surface adhesion molecules 
(CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in 
both normal and pathological settings, follows a multi-step cascade that involves 
intercellular adhesion molecule- 1 (ICAM-1), vascular cell adhesion molecule- 1 

15 (VCAM-1), and endothelial leukocyte adhesion molecule-1 (E-selectin) expression on 
endothelial cells (EC). The expression of these molecules and others on the vascular 
endothelium determines the efficiency with which leukocytes may adhere to the local 
vasculature and extravasate into the local tissue during the development of an 
inflammatory response. The local concentration of cytokines and growth factor 

20 participate in the modulation of the expression of these CAMs. 

Briefly, endothelial cells (e.g., Human Umbilical Vein Endothelial cells 
(HUVECs)) are grown in a standard 96 well plate to confluence, growth medium is 
removed from the cells and replaced with 100 ul of 199 Medium (10% fetal bovine 
serum (FBS)). Samples for testing and positive or negative controls are added to the 

25 plate in triplicate (in 10 ul volumes). Plates are then incubated at 37°C for either 5 h 
(selectin and integrm expression) or 24 h (integrin expression only). Plates are 
aspirated to remove medium and 100 ul of 0.1% paraformaldehyde-PBS(with Ca++ 
and Mg++) is added to each well. Plates are held at 4°C for 30 min. Fixative is 
removed from the wells and wells are washed IX with PBS(+Ca,Mg) + 0.5% BSA 

30 and drained. 10 ul of diluted primary antibody is added to the test and control wells. 
Anti-ICAM-l-Biotin, Anti-VCAM-l-Biotin and Anti-E-selectin-Biotin are used at a 
concentration of 10 ug/ml (1:10 dilution of 0.1 mg/ml stock antibody). Cells are 
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incubated at 37°C for 30 min. in a humidified environment. Wells are washed three 
times with PBS(+Ca,Mg) + 0.5% BSA. 20 ul of diluted ExtrAvidin- Alkaline 
Phosphotase (1 :5,000 dilution, refered to herein as the working dilution) are added to 
each well and incubated at 37°C for 30 min. Wells are washed three times with 
5 PBS(+Ca,Mg)+0.5% BSA. Dissolve 1 tablet of p-Nitrophenol Phosphate pNPP per 5 
ml of glycine buffer (pH 10.4). 100 ul of pNPP substrate in glycine buffer is added to 
each test well. Standard wells in triplicate are prepared from the working dilution of 
the ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1:5,000 (10°) > 10" 0 5 > 10" 1 > 
10" 1 5 . 5 ul of each dilution is added to triplicate wells and the resulting AP content in 

10 each well is 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 ul of pNNP reagent is then 

added to each of the standard wells. The plate is incubated at 37°C for 4h. A volume 
of 50 ul of 3M NaOH is added to all wells. The plate is read on a plate reader at 405 
nm using the background subtraction option on blank wells filled with glycine buffer 
only. Additionally, the template is set up to indicate the concentration of AP- 

15 conjugate in each standard well [ 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are 
indicated as amount of bound AP-conjugate in each sample. 

Example 57: Alamar Blue Endothelial Cells Proliferation Assay 

This assay may be used to quantitatively determine protein mediated 
20 inhibition of bFGF-induced proliferation of Bovine Lymphatic Endothelial Cells 

(LECs), Bovine Aortic Endothelial Cells (BAECs) or Human Microvascular Uterine 
Myometrial Cells (UTMECs). This assay incorporates a fluorometric growth 
indicator based on detection of metabolic activity. A standard Alamar Blue 
Proliferation Assay is prepared in EGM-2MV with 10 ng /ml of bFGF added as a 
25 source of endothelial cell stimulation. This assay may be used with a variety of 
endothelial cells with slight changes in growth medium and cell concentration. 
Dilutions of the protein batches to be tested are diluted as appropriate. Serum-free 
medium (GIBCO SFM) without bFGF is used as a non-stimulated control and 
Angiostatin or TSP-1 are included as a known inhibitory controls. 
30 Briefly, LEC, BAECs or UTMECs are seeded in growth media at a density of 

5000 to 2000 cells/well in a 96 well plate and placed at 37-C overnight. After the 
overnight incubation of the cells, the growth media is removed and replaced with 
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GIBCO EC-SFM. The cells are treated with the appropriate dilutions of the protein of 
interest or control protein sample(s) (prepared in SFM ) in triplicate wells with 
additional bFGF to a concentration of 10 ng/ ml. Once the cells have been treated 
with the samples, the plate(s) is/are placed back in the 37° C incubator for three days. 

5 After three days 1 0 ml of stock alamar blue (Biosource Cat# DAL1 1 00) is added to 
each well and the plate(s) is/are placed back in the 37°C incubator for four hours. The 
plate(s) are then read at 530nm excitation and 590nm emission using the CytoFluor 
fluorescence reader. Direct output is recorded in relative fluorescence units. 

Alamar blue is an oxidation-reduction indicator that both fluoresces and 

10 changes color in response to chemical reduction of growth medium resulting from cell 
growth. As cells grow in culture, innate metabolic activity results in a chemical 
reduction of the immediate surrounding environment. Reduction related to growth 
causes the indicator to change from oxidized (non-fluorescent blue) form to reduced 
(fluorescent red) form. i.e. stimulated proliferation will produce a stronger signal and 

15 inhibited proliferation will produce a weaker signal and the total signal is proportional 
to the total number of cells as well as their metabolic activity. The background level 
of activity is observed with the starvation medium alone. This is compared to the 
output observed from the positive control samples (bFGF in growth medium) and 
protein dilutions. 

20 

Example 58: Detection of Inhibition of a Mixed Lymphocyte Reaction 

This assay can be used to detect and evaluate inhibition of a Mixed 
Lymphocyte Reaction (MLR) by gene products (e.g., isolated polypeptides). 
Inhibition of a MLR may be due to a direct effect on cell proliferation and viability, 

25 modulation of costimulatory molecules on interacting cells, modulation of 

adhesiveness between lymphocytes and accessory cells, or modulation of cytokine 
production by accessory cells. Multiple cells may be targeted by these polypeptides 
since the peripheral blood mononuclear fraction used in this assay includes T, B and 
natural killer lymphocytes, as well as monocytes and dendritic cells. 

30 Polypeptides of interest found to inhibit the MLR may find application in 

diseases associated with lymphocyte and monocyte activation or proliferation. These 
include, but are not limited to, diseases such as asthma, arthritis, diabetes, 



inflammatory skin conditions, psoriasis, eczema, systemic lupus erythematosus, 
multiple sclerosis, glomerulonephritis, inflammatory bowel disease, Crohn's disease, 
ulcerative colitis, arteriosclerosis, cirrhosis, graft vs. host disease, host vs. graft 
disease, hepatitis, leukemia and lymphoma. 

5 Briefly, PBMCs from human donors are purified by density gradient 

centrifugation using Lymphocyte Separation Medium (LSM®, density 1.0770 g/ml, 
Organon Teknika Corporation, West Chester, PA). PBMCs from two donors are 
adjusted to 2 x 10 6 cells/ml in RPMI-1640 (Life Technologies, Grand Island, NY) 
supplemented with 10% FCS and 2 mM glutamine. PBMCs from a third donor is 

10 adjusted to 2 x 10 5 cells/ml. Fifty microliters of PBMCs from each donor is added to 
wells of a 96- well round bottom microtiter plate. Dilutions of test materials (50 ul) is 
added in triplicate to microtiter wells. Test samples (of the protein of interest) are 
added for final dilution of 1:4; rhuIL-2 (R&D Systems, Minneapolis, MN, catalog 
number 202-IL) is added to a final concentration of 1 fig/ml; anti-CD4 mAb (R&D 

1 5 Systems, clone 34930. 1 1 , catalog number MAB379) is added to a final concentration 
of 10 ug/ml. Cells are cultured for 7-8 days at 37°C in 5% C0 2 , and 1 u€ of [ 3 H] 
thymidine is added to wells for the last 1 6 hrs of culture. Cells are harvested and 
thymidine incorporation determined using a Packard TopCount. Data is expressed as 
the mean and standard deviation of triplicate determinations. 

20 Samples of the protein of interest are screened in separate experiments and 

compared to the negative control treatment, anti-CD4 mAb, which inhibits 
proliferation of lymphocytes and the positive control treatment, IL-2 (either as 
recombinant material or supernatant), which enhances proliferation of lymphocytes. 
One skilled in the art could easily modify the exemplified studies to test the 

25 activity of polynucleotides (e.g., gene therapy), antibodies, agonists, and/or 
antagonists and fragments and variants thereof. 

It will be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. Numerous 
modifications and variations of the present invention are possible in light of the above 

30 teachings and, therefore, are within the scope of the appended claims. 

The entire disclosure of each document cited (including patents, patent 
applications, journal articles, abstracts, laboratory manuals, books, or other 
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disclosures) in the Background of the Invention, Detailed Description, and Examples 
is hereby incorporated herein by reference. Further, the hard copy of the sequence 
listing submitted herewith and the corresponding computer readable form are both 
incorporated herein by reference in their entireties. Additionally, the contents of 
international application Serial No. PCT/US00/O6783 and U.S. provisional 
application Serial No. 60/125,055 are all hereby incorporated by reference in their 
entirety. 
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What Is Claimed Is: 

1 . An isolated nucleic acid molecule comprising a polynucleotide having 
a nucleotide sequence at least 95% identical to a sequence selected from the group 
5 consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X or a polynucleotide fragment 
of the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQ ID NO:X; 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:Y or a 
1 0 polypeptide fragment encoded by the cDNA sequence included in ATCC Deposit 

No:Z, which is hybridizable to SEQ ID NO:X; 

(c) a polynucleotide encoding a polypeptide domain of SEQ ID NO:Y or a 
polypeptide domain encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

15 (d) a polynucleotide encoding a polypeptide epitope of SEQ YD NO:Y or a 

polypeptide epitope encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

(e) a polynucleotide encoding a polypeptide of SEQ ED NO:Y or the cDNA 
sequence included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X, 

20 having biological activity; 

(f) a polynucleotide which is a variant of SEQ ED NO:X; 

(g) a polynucleotide which is an allelic variant of SEQ ID NO:X; 

(h) a polynucleotide which encodes a species homologue of the SEQ ID 

NO:Y; 

25 (i) a polynucleotide capable of hybridizing under stringent conditions to any 

one of the polynucleotides specified in (a)-(h), wherein said polynucleotide does not 
hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 
sequence of only A residues or of only T residues. 
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2. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding a secreted 
protein. 

3. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding the sequence 
identified as SEQ ID NO:Y or the polypeptide encoded by the cDNA sequence 
included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X. 

4. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises the entire nucleotide sequence of SEQ ID NO:X 
or the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQ ID NO:X. 

5 . The isolated nucleic acid molecule of claim 2, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

6. The isolated nucleic acid molecule of claim 3, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

7. A recombinant vector comprising the isolated nucleic acid molecule of 
claim 1. 

8. A method of making a recombinant host cell comprising the isolated 
nucleic acid molecule of claim 1 . 

9. A recombinant host cell produced by the method of claim 8. 

10. The recombinant host cell of claim 9 comprising vector sequences. 
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11. An isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO: Y or the encoded sequence 
included in ATCC Deposit No:Z; 
5 (b) a polypeptide fragment of SEQ ID NO:Y or the encoded sequence 

included in ATCC Deposit No:Z, having biological activity; 

(c) a polypeptide domain of SEQ ID NO:Y or the encoded sequence included 
in ATCC Deposit No:Z; 

(d) a polypeptide epitope of SEQ ID NO:Y or the encoded sequence included 
10 in ATCC Deposit No :Z; 

(e) a secreted form of SEQ ID NO: Y or the encoded sequence included in 
ATCC Deposit No:Z; 

(f) a full length protein of SEQ ID NO:Y or the encoded sequence included in 
ATCC Deposit No:Z; 

15 (g) a variant of SEQ ED NO: Y; 

(h) an allelic variant of SEQ ID NO:Y; or 

(i) a species homologue of the SEQ ID NO:Y. 

1 2. The isolated polypeptide of claim 1 1 , wherein the secreted form or the 
full length protein comprises sequential amino acid deletions from either the C- 

20 terminus or the N-terminus. 

13. An isolated antibody that binds specifically to the isolated polypeptide 
of claim 1 1 . 

25 14. A recombinant host cell that expresses the isolated polypeptide of 

claim 11. 

15. A method of making an isolated polypeptide comprising: 

(a) culturing the recombinant host cell of claim 14 under conditions such that 
30 said polypeptide is expressed; and 

(b) recovering said polypeptide. 
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1 6. The polypeptide produced by claim 1 5 . 

17. A method for preventing, treating, or ameliorating a medical condition, 
comprising administering to a mammalian subject a therapeutically effective amount 
of the polypeptide of claim 1 1 or the polynucleotide of claim 1 . 

18. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or absence of a mutation in the polynucleotide of 
claim 1; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 

19. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 1 1 in a biological sample; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or amount of expression of the polypeptide. 

20. A method for identifying a binding partner to the polypeptide of claim 
11 comprising: 

(a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the 
polypeptide. 

2 1 . The gene corresponding to the cDNA sequence of SEQ ID NO : Y. 

22. A method of identifying an activity in a biological assay, wherein the 
method comprises: 

(a) expressing SEQ ID NO:X in a cell; 

(b) isolating the supernatant; 
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(c) detecting an activity in a biological assay; and 

(d) identifying the protein in the supernatant having the activity. 

23 . The product produced by the method of claim 20. 
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Abstract 



The present invention relates to novel human secreted proteins and isolated 
nucleic acids containing the coding regions of the genes encoding such proteins. Also 
provided are vectors, host cells, antibodies, and recombinant methods for producing 
human secreted proteins. The invention further relates to diagnostic and therapeutic 
methods useful for diagnosing and treating diseases, disorders, and/or conditions 
related to these novel human secreted proteins. 
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<110> Ruben et al . 

<12 0> 27 Human secreted proteins 

<130> PZ038P1 

<140> Unassigned 
<141> 2000-09-13 

<150> PCT/DS00/06783 
<151> 2000-03-16 

<150> 60/125,055 
<151> 1999-03-18 

<160> 156 

<17 0> Patentln Ver. 2.0 



<210> 1 

<211> 733 

<212> DNA 

<213> Homo sapiens 



<400> 1 

gggatccgga gcccaaatct tctgacaaaa ctcacacatg cccaccgtgc ccagcacctg 60 

aattcgaggg tgcaccgtca gtcttcctct tccccccaaa acccaaggac accctcatga 120 

tctcccggac tcctgaggtc acatgcgtgg tggtggacgt aagccacgaa gaccctgagg 180 

tcaagttcaa ctggtacgtg gacggcgtgg aggtgcataa tgccaagaca aagccgcggg 2 40 

aggagcagta caacagcacg taccgtgtgg tcagcgtcct caccgtcctg caccaggact 3 00 

ggctgaatgg caaggagtac aagtgcaagg tctccaacaa agccctccca acccccatcg 3 60 

agaaaaccat ctccaaagcc aaagggcagc cccgagaacc acaggtgtac accctgcccc 42 0 

catcccggga tgagctgacc aagaaccagg tcagcctgac ctgcctggtc aaaggcttct 480 

atccaagcga catcgccgtg gagtgggaga gcaatgggca gccggagaac aactacaaga 54 0 

ccacgcctcc cgtgctggac tccgacggct ccttcttcct ctacagcaag ctcaccgtgg 600 

acaagagcag gtggcagcag gggaacgtct tctcatgctc cgtgatgcat gaggctctgc 660 

acaaccacta cacgcagaag agcctctccc tgtctccggg taaatgagtg cgacggccgc 720 

gactctagag gat 733 



<210> 2 

<211> 5 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> Site 
<222> (3) 

<223> Xaa equals any of the twenty naturally ocurring L-amino acids 
<400> 2 

Trp Ser Xaa Trp Ser 
1 5 

<210> 3 

<211> 86 

<212> DNA 

<213> Homo sapiens 



<400> 3 

gcgcctcgag atttccccga aatctagatt tccccgaaat gatttccccg aaatgatttc 
cccgaaatat ctgccatctc aattag 



60 
86 



2 



<210> 4 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 4 

gcggcaagct ttttgcaaag cctaggc 27 



<210> 5 

<211> 271 

<212> DNA 

<213> Homo sapiens 



<400> 5 

ctcgagattt ccccgaaatc tagatttccc cgaaatgatt tccccgaaat gatttccccg 60 

aaatatctgc catctcaatt agtcagcaac catagtcccg cccctaactc cgcccatccc 120 

gcccctaact ccgcccagtt ccgcccattc tccgccccat ggctgactaa ttttttttat 180 

ttatgcagag gccgaggccg cctcggcctc tgagctattc cagaagtagt gaggaggctt 240 

ttttggaggc ctaggctttt gcaaaaagct t 2 71 



<210> 6 

<211> 32 

<212> DNA 

<213> Homo sapiens 

<400> 6 

gcgctcgagg gatgacagcg atagaacccc gg 3 2 



<210> 7 

<211> 31 

<212> DNA 

<213> Homo sapiens 

<400> 7 

gcgaagcttc gcgactcccc ggatccgcct c 31 



<210> 8 

<211> 12 

<212> DNA 

<213> Homo sapiens 

<400> 8 

ggggactttc cc 12 



<210> 9 

<211> 73 

<212> DNA 

<213> Homo sapiens 

<400> 9 

gcggcctcga ggggactttc ccggggactt tccggggact ttccgggact ttccatcctg 6 0 

ccatctcaat tag 73 



<210> 10 

<211> 256 

<212> DNA 

<213> Homo sapiens 



<400> 10 

ctcgagggga ctttcccggg gactttccgg ggactttccg ggactttcca tctgccatct 



60 



3 



caattagtca 
cagttccgcc 
ggccgcctcg 
cttttgcaaa 



gcaaccatag 
cattctccgc 
gcctctgagc 
aagctt 



tcccgcccct aactccgccc atcccgcccc taactccgcc 
cccatggctg actaattttt tttatttatg cagaggccga 
tattccagaa gtagtgagga ggcttttttg gaggcctagg 



120 
180 
240 
256 



<210> 11 

<211> 3191 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (4) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (5) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (10) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (32) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (3179) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (3186) 

<223> n equals a,t,g, or c 
<400> 11 

gggnntcatn tggtaaaggc caagctggta cntctgcagg taccggtccg gaattcccgg 6 0 

gtcgacccac gcgtccggca tggccctccc agccctgggc ctggacccct ggagcctcct 12 0 

gggccttttc ctcttccaac tgcttcagct gctgctgccg acgacgaccg cggggggagg 180 
cgggcagggg cccatgccca gggtcagata ctatgcaggg gatgaacgta gggcacttag 2 40 

cttcttccac cagaagggcc tccaggattt tgacactctg ctcctgagtg gtgatggaaa 300 
tactctctac gtgggggctc gagaagccat tctggccttg gatatccagg atccaggggt 3 60 

ccccaggcta aagaacatga taccgtggcc agccagtgac agaaaaaaga gtgaatgtgc 42 0 

ctttaagaag aagagcaatg agacacagtg tttcaacttc atccgtgtcc tggtttctta 480 
caatgtcacc catctctaca cctgcggcac cttcgccttc agccctgctt gtaccttcat 540 
tgaacttcaa gattcctacc tgttgcccat ctcggaggac aaggtcatgg agggaaaagg 600 
ccaaagcccc tttgaccccg ctcacaagca tacggctgtc ttggtggatg ggatgctcta 660 
ttctggtact atgaacaact tcctgggcag tgagcccatc ctgatgcgca cactgggatc 72 0 

ccagcctgtc ctcaagaccg acaacttcct ccgctggctg catcatgacg cctcctttgt 780 
ggcagccatc ccttcgaccc aggtcgtcta cttcttcttc gaggagacag ccagcgagtt 840 
tgacttcttt gagaggctcc acacatcgcg ggtggctaga gtctgcaaga atgacgtggg 900 
cggcgaaaag ctgctgcaga agaagtggac caccttcctg aaggcccagc tgctctgcac 960 
ccagccgggg cagctgccct tcaacgtcat ccgccacgcg gtcctgctcc ccgccgattc 1020 
tcccacagct ccccacatct acgcagtctt cacctcccag tggcaggttg gcgggaccag 1080 
gagctctgcg gtttgtgcct tctctctctt ggacattgaa cgtgtcttta aggggaaata 1140 
caaagagttg aacaaagaaa cttcacgctg gactacttat aggggccctg agaccaaccc 12 00 

ccggscaggc agttgctyar tgggccccty ctctgataag gccctgacct tcatgaagga 12 6 0 

ccatttcctg atggatgagc aagtggtggg gacgcccctg ctggtgaaat ctggcgtgga 13 2 0 

gtatacacgg cttgcagtgg agacagccca gggccttgat gggcacagcc atcttgtcat 13 80 

gtacctggga accaccacag ggtcgctcca caaggctgtg gtaagtgggg acagcagtgc 1440 
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tcatctggtg gaagagattc agctgytccc tgaccctgaa cctgttcgca acctgcagct 1500 

ggcccccacc cagggtgcag tgtttgkagg cttctyagga ggtgtctgra gggtgccccg 1560 

agccaactgt agtgtctatg agagctgtgt ggactgtgtc cttgcccggg acccccactg 1620 

tgcctgggac cctgagtccc gaacctgttg cctcctgtct gcccccaacc tgaactcctg 1680 

gaagcaggac atggagcggg ggaacccaga gtgggcatgt gccagtggcc ccatgagcag 17 40 

gagccttcgg cctcagagcc gcccgcaaat cattaaagaa gtcctggctg tccctaactc 1800 

catcctggag ctcccctgcc cccacctgtc agccttggcc tcttattatt ggagtcatgg 1860 

cccagcagca gtcccagaag cctcttccac tgtctacaat ggctccctct tgctgatagt 192 0 

gcaggatgga gttgggggtc tctaccagtg ctgggcaact gagaatggct tttcataccc 1980 

tgtgatctcc tactgggtgg acagccagga ccagaccctg gccctggatc ctgaactggc 2040 

aggcatcccc cgggagcatg tgaaggtccc gttgaccagg gtcagtggtg gggccgccct 2100 

ggctgcccag cagtcctact ggccccactt tgtcactgtc actgtcctct ttgccttagt 2160 

gctttcagga gccctcatca tcctcgtggc ctccccattg agagcactcc gggctcgggg 22 2 0 

caaggttcag ggctgtgaga ccctgcgccc tggggagaag gccccgttaa gcagagagca 22 8 0 

acacctccag tctcccaagg aatgcaggac ctctgccagt gatgtggacg ctgacaacaa 23 4 0 

ctgcctaggc actgaggtag cttaaactct aggcacaggc cggggctgcg gtgcaggcac 240 0 

ctggccatgc tggctgggcg gcccaagcac agccctgact aggatgacag cagcacaaaa 2460 

gaccaccttt ctcccctgag aggagcttct gctactctgc atcactgatg acactcagca 2520 

gggtgatgca cagcagtctg cctcccctat gggactccct tctaccaagc acatgagctc 2580 

tctaacaggg tgggggctac ccccagacct gctcctacac tgatattgaa gaacctggag 2640 

aggatccttc agttctggcc attccaggga ccctccagaa acacagtgtt tcaagagacc 2700 

ctaaaaaacc tgcctgtccc aggaccctat ggtaatgaac accaaacatc taaacaatca 2760 

tatgctaaca tgccactcct ggaaactcca ctctgaagct gccgctttgg acaccaacac 2 82 0 

tcccttctcc cagggtcatg cagggatctg ctccctcctg cttcccttac cagtcgtgca 2880 

ccgctgactc ccaggaagtc ttycctgaag tctgaccacc tttcttcttg cttcagttgg 2940 

ggcagactct gatcccttct gccctggcag aatggcaggg gtaatctgag ccttcttcac 3000 

tcctttaccc tagctgaccc cttcacctct ccccctccct tttcctttgt tttgggattc 3060 

agaaaactgc ttgtcagaga ctgtttattt tttattaaaa atataaggct taaaaaaaaa 312 0 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaagng 318 0 

gggggncccc c 3191 



<210> 12 

<211> 1104 

<212> DNA 

<213> Homo sapiens 



<400> 12 

gcaggtaccg gtccggaatt cccgggtcga cccacgcgtc cgggcctyct ccactgggtc 6 0 

cgaatcagta ggtgaccccg cccctggatt ctggaagacc tcaccatggg acgcccccga 12 0 

cctcgtgcgg ccaagacgtg gatgttcctg ctcttgctgg ggggagcctg ggcagcgtgt 18 0 

ggaagcctgg acctcctcac taagttgtat gcggagaact tgccgtgtgt ccatttgaac 240 

ccacagtggc cttcccagcc ctcgcactgc cccagagggt ggcgatccaa ccctctccct 300 

cctgctgcag gacactccag ggcacaggag gacaaggtgc tggggggtca tgagtgccaa 36 0 

ccccattcgc agccttggca ggcggccttg ttccagggcc agcaactact ctgtggcggt 42 0 

gtccttgtag gtggcaactg ggtccttaca gctgcccact gtaaaaaacc gaaatacaca 48 0 

gtacgcctgg gagaccacag cctacagaat aaagatggcc cagagcaaga aatacctgtg 540 

gttcagtcca tcccacaccc ctgytacaac agcagcgatg tggaggacca caaccatgat 600 

ctgatgcttc ttcaactgcg tgaccaggca tccctggggt ccaaagtgaa gcccatcagc 660 

ctggcagatc attgcaccca gcctggccag aagtgcaccg tctcaggctg gggcactgtc 72 0 

accagtcccc gagagaattt tcctgacact ctcaactgtg cagaagtaaa aatctttccc 780 

cagaagaagt gtgaggatgc ttacccgggg cagatcacag atggcatggt ctgtgcaggc 84 0 

agcagcaaag gggctgacac gtgccagggc gattctggag gccccctggt gtgtgatggt 90 0 

gcactccagg gcatcacatc ctggggctca gacccctgtg ggaggtccga caaacctggc 960 

gtctatacca acatctgccg ctacctggac tggatcaaga agatcatagg cagcaagggc 102 0 

tgattctagg ataagcacta gatctccctt aataaactca caactctctg gttcaaaaaa 1080 

aaaaaaaaaa aaaagggcgg ccgc 1104 



<210> 13 

<211> 1927 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
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<222> (1920) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> <1923) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1927) 

<223> n equals a,t,g, or c 



<400> 13 

ggtggcccca gcgtgctgtg gcctccggga gtgggaagtg gaggcaggag ccttccttac 60 

acttcgccat gagtttcctg atcgactcca gcatcatgat tacctcccag ataaccatgc 120 

ctcgtactta ctcaacaaaa gtgaagccaa aagatactat tttttggatt tgggtggctt 180 

ttcttcatgc gccaattgtt taaagactat gagatacgtc agtatgttgt acaggtgatc 240 

ttctccgtga cgtttgcatt ttcttgcacc atgtttgagc tcatcatctt tgaaatctta 300 

ggagtattga atagcagctc ccgttatttt cactggaaaa tgaacctgtg ygtaattctg 3 60 

ctgatcctgg ttttcatggt gcctttttac attggctatt ttattgtgag caatatccga 42 0 

ctactgcata aacaacgact gcttttttcc tgtctcttat ggctgacctt tatgtatttc 480 

ttctggaaac taggagatcc ctttcccatt ctcagcccaa aacatgggat cttatccata 540 

gaacagctca tcagccgggt tggtgtgatt ggagtgactc tcatggctct tctttctgga 600 

tttggtgctg tcaactgccc atacacttac atgtcttact tcctcaggaa tgtgactgac 660 

acrgatattc tagccctgga acggcgactg ctgcaaacca tggatatgat cataagcaaa 720 

aagaaaagga tggcaatggc acggagaaca atgttccaga agggggaagt gcataacaaa 7 80 

ccatcaggtt tctggggaat gataaaaagt gttaccactt cagcatcagg aagtgaaaat 840 

cttactctta ttcaacagga agtggatgct ttggaagaat taagcaggca gctttttctg 9 00 

gaaacagctg atctatatgc taccaaggag agaatagaat actccaaaac cttcaagggg 9 60 

aaatatttta attttcttgg ttactttttc tctatttact gtgtttggaa aattttcatg 1020 

gctaccatca atattgtttt tgatcgagtt gggaaaacgg atcctgtcac aagaggcatt 1080 

gagatcactg tgaattatct gggaatccaa tttgatgtga agttttggtc ccaacacatt 1140 

tccttcattc ttgttggaat aatcatcgtc acatccatca gaggattgct gatcactctt 1200 

accaagttct tttatgccat ctctagcagt aagtcctcca atgtcattgt cctgctatta 1260 

gcacagataa tgggcatgta ctttgtctcc tctgtgctgc tgatccgaat gagtatgcct 1320 

ttagaatacc gcaccataat cactgaagtc cttggagaac tgcagttcaa cttctatcac 13 80 

cgttggtttg atgtgatctt cctggtcagc gctctctcta gcatactctt cctctatttg 1440 

gctcacaaac aggcaccaga gaagcaaatg gcaccttgaa cttaagccta ctacagactg 1500 

ttagaggcca gtggtttcaa aatttagata taagaggggg gaaaaatgga accagggcct 1560 

gacattttat aaacaaacaa aatgctatgg tagcattttt caccttcata gcatactcct 1620 

tccccstcag gtgatactat gaccatgagt agcatcagcc agaacatgag agggagaact 16 80 

aactcaagac aatactcagc agagagcatc ccgtgtggat atgaggctgg tgtagaggcg 1740 

gagaggagcc aagaaactaa aggtgaaaaa tacactggaa ctctggggca agasatgtct 1800 

atggtagctg agccaaacac gtaggatttc cgttttaagg ttcacatgga aaaggttata 1860 

gctttgcctt gagattgact cattaaaatc agagactgta aaaaaaaaaa aaaaaggggn 192 0 

ccnttan 1927 



<210> 14 

<211> 847 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (651) 

<223> n equals a,t,g, or c 



<400> 14 

gggaaaatga aggcatatat gataaaaaag aatgaacata ctctgtacat gtttgctgtg 6 0 

tgtgttacag catcagagcg cctctgcctc atatgccctg gggaataccc ccaggcacag 12 0 

acagtcactc ccgaggccct ctgggcaaac atctgtcact acttcatgtt gcaatctgct 180 

tacagaacta aggcacccat cttccgctga ctttggacat cagagctcca ggttctctct 240 

cctagaactg agacacccat ctgctgctgc ctgtggacat cagaactcca ggttctctct 300 

gttagaactg agacgcccat cttctgatgc ttttggacat cagagttcca gattatctct 3 60 
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cctagacctc agacatacat ctgctgctgc ctttggacat cagaactcca ggttctctct 42 0 

cgtagaactg agacacccat cttctgatgc ctttggacat cagaactcca gattctgttt 48 0 

tctagacctg agacacccat ctgctgctgc ctttggacat cagaactcca ggttctctca 540 

cgtagaaccg aggcacccat cttctgctgc ctttggacat cagaactcca gattctcagg 600 

cctttgtact ctaggatgtg tagcagcaac ccctgcccca ggttttcagg nctttggcct 660 

cagacttcaa gctacacctc kgrcttctct ggttctgagg cttttggact tggactgagc 72 0 

catgytgcag gcatccctgg gtytccagct tgcatatggc ctgttgtagg acttctcagc 780 

ctccataatc atgtgagcca attcccttaa taaatagctt ctcacttatc taaaaaaaaa 840 

aaaaaaa 847 



<210> 15 

<211> 2175 

<212> DNA 

<213> Homo sapiens 



<400> 15 

ccacgcgtcc gcccatgccg aggtgagtcc gcgggagccg ccgccgccgc cgtcccgtcc 60 

cagctgccgc cccgcgcggc cccgccgccg gccaggatgc tggaggaagc gggcgaggtg 12 0 

ctggagaaca tgctgaaggc gtcttgtctg cctctcggct tcatcgtctt cctgcccgct 180 

gtgctgctgc tggtggcgcc gccgctgcct gccgccgacg ccgcgcacga gttcaccgtg 240 

taccgcatgc agcagtacga cctgcagggc cagccctacg gcacacggaa tgcagtgctg 3 00 

aacacggagg cgcgcacgat ggcggcggag gtgctgagcc gccgctgcgt gctcatgcgg 3 60 

ctactggact tctcctacga gcagtaccag aaggccctgc ggcagtcggc gggcgccgtg 420 

gtcatcatcc tgcccagggc catggccgcc gtgccccagg acgtcgtccg gcaattcatg 480 

gagatcgagc cggagatgct ggccatggag accgccgtcc ccgtgtactt tgccgtggag 540 

gacgaggccc tgctgtctat ctacaagcag acccaggctg cctccgcctc ccagggctcc 600 

gcctctgctg ctgaagtact gctgcgcacg gccactgcca acggcttcca gatggtcacc 6 60 

agcggggtac agagcaaggc cgtgagtgac tggctgattg ccagcgtgga ggggcggctg 720 

acggggctgg gcggagagga ccttcccacc atcgtcatcg tggcccacta cgacgccttt 780 

ggagtggccc cctggctgtc gctgggcgcg gactccaacg ggagcggcgt ctctgtgctg 840 

ctggagctgg cacgcctctt ctcccggctc tacacctaca agcgcacgca cgccgcctac 9 00 

aacctcctgt tctttgcgtc tggaggaggc aagtttaact accagggaac caagcgctgg 960 

ctggaagaca acctggacca cacagactcc agcctgcttc aggacaatgt ggccttcgtg 1020 

ctgtgcctgg acaccgtggg ccggggcagc agcctgcacc tgcacgtgtc caagccgcct 1080 

cgggagggca ccctgcagca cgccttcctg cgggagctgg agacggtggc cgcgcaccag 1140 

ttccctgagg tacggttctc catggtgcac aagcggatca acctggcgga ggacgtgctg 1200 

gcctgggagc acgagcgctt cgccatccgc cgactgcccg ccttcacgct gtcccacctg 12 60 

gagagccacc gtgacggcca gcgcagcagc atcatggacg tgcggtcccg ggtggattct 1320 

aagaccctga cccgtaacac gaggatcatt gcagaggccc tgactcgagt catctacaac 13 80 

ctgacagaga aggggacacc cccagacatg ccggtgttca cagagcagat gcagatccag 1440 

caggagcagc tggactcggt gatggactgg ctcaccaacc agccgcgggc cgcgcagctg 15 00 

gtggacaagg acagcacctt cctcagcacg ctggagcacc acctgagccg ctacctgaag 15 6 0 

gacgtgaagc agcaccacgt caaggctgac aagcgggacc cagagtttgt cttctacgac 162 0 

cagctgaagc aagtgatgaa tgcgtacaga gtcaagccgg ccgtctttga cctgctcctg 1680 

gctgttggca ttgctgccta cctcggcratg gcctacgtgg ctgtccagca cttcagcctc 1740 

ctctacaaga ccgtccagag gctgctcgtg aaggccaaga cacagtgaca cagccacccc 18 0 0 

cacagccgga gcccccgccg ctccacagtc cctggggccg agcacgagtg agtggacact 1860 

gccccgccgc gggcggccct gcagggacag gggccctctc cctccccggc ggtggttgga 192 0 

acactgaatt acagagcttt tttctgttgc tctccgagac tgggggggga ttgtttcttc 19 8 0 

ttttccttgt ctttgaactt ccttggagga gagcttggga gacgtcccgg ggccaggcta 2040 

cggacttgcg gacgagcccc ccagtcctgg gagccggccg ccctcggtct ggtgtaagca 2100 

cacatgcacg attaaagagg agacgccggg aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 216 0 

aaaaaaaaaa aaaaa 217 5 



<210> 16 

<211> 1355 

<212> DNA 

<213> Homo sapiens 



<400> 16 

ggagtcctga tcaagtgata caaatgagct gcaatggtga cataaactct tgacagagat 6 0 

tggaaaagta gctggaacac catcttttct tttaactttt tatggtgctt ctgttggcat 12 0 

agttggggaa agcacctaca acatgagttt tatcatgaag cttcacagac actttcaaag 180 

aacagtcatt ctgcttgcca ctttttgtat ggtgagcatt atcatttctg cttactacct 240 
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gtacagtggc 
cgacctccaa 
ctcaaggaca 
agacatcatt 
aaagggagat 
tgagaatatt 
ctgtgtagaa 
gagctttcag 
ttgtattaat 
ttctttacct 
aatatttgcc 
ttatgccact 
caacaacttg 
agggaagagg 
tgtgggaaaa 
caagtttcaa 
actgggttac 
caccctaaat 
tactaaaaaa 



tacaaacagg 
cacctaccat 
gaccccacag 
atgattctag 
ctcccagtgc 
ttaaagtata 
tatggtgtgg 
ttaaaaggtt 
cctcattctc 
ggaactgact 
aaagtaaaga 
attatacatg 
aacttttggc 
ctgacattgt 
gagggaacaa 
agttcagttc 
ccaggacatg 
caactaagaa 
aaaaaaaaaa 



aaaatgaact ctctgagacg gcttcagaag ttgactgtgg 
atcaactaat ggaagtgaaa gcaatgaagc tttttgatgc 
tcctagtatt tgtagagagc cagtactcat ctcttggtca 
aatcaagtag attccagtat cacattgaaa ttgcccctgg 
ttatagacaa aatgaaaggc aaatacattc tcattattta 
taaatatgga ttcctggaat cgaagccttc tagataaata 
gtgtcattgg attccacaaa actagtgaga agagtgtaca 
tccctttttc catatatgga aatcttgcag taaaagattg 
cattgattcg tgtgaccaaa tcttccaagc ttgaaaaagg 
ggacagtttt tcagattaat cattcagcct atcaaccagt 
ccccagaaaa cctttctcct tccatctcta aaggtgcttt 
acctggggct tcatgatgga attcaaaggg ttctttttgg 
tgcacaagct catcttcata gatgccatct ccttcttatc 
ccttggacag gtacattctt gtggatattg atgatatatt 
gaatgaacac caatgatgta aaggtaaggc tctattttct 
atcttccagc agggatacaa ctatcccagt ttgtactaca 
ggatttactg ggaaagtctg ggcaatctag gattatcgct 
gattatgtat ttctatctga atcaagaaaa ataaagattt 
aaaaaaaaaa aaaaa 



300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1355 



<210> 17 

<211> 2178 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (704) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1337) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1357) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1408) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1641) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1649) 

<223> n equals a,t,g, or c 
<400> 17 

cgggcgcgtg gaggggcccc ccgcatggga agcagcccca tggccctcac tgccctgtgg 60 
gccctgcatc cccatcatgc tggtcctggc caccctggct gcgctcttca tcctcaccac 120 
cgctgtgttg gctgaacgcc tgttccgccg tgctctccgc ccagacccca gccaccgtgc 180 
acccaccctg gtgtggcgcc caggaggaga gctgtggatt garcccatgg gcaccgcccg 240 
aaagcgctct gaggactggt atggctctgc rgtccccctg ctgacagatc gggcccctga 300 
gcctcccacc caggtgggca ctttggaggc ccgagcaaca gccccacctg ccccctcagc 360 
cccaaattct gctcccagca acttgggccc ccagaccgta ctggaggtcc cagcccggag 42 0 

caccttctgg gggccccagc cctgggaggg gaggcccccc gccacaggcc tggtgagctg 480 
ggctgaaccc gagcagaggc cagaggccag cgtccagttt gggagccccc aggccaggar 540 
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gcagcggcca gggagcccgg atcctgagtg gggcctccag ccacgggtca ccttggagca 60 0 

gatctcagct ttctgraagc gtgaaggccg gaccagtgtg gggttctgaa tccccagggt 660 

tccccagaga tccccgaggc aggccttgcc tcagtgggac cggngacccc aggatccagc 72 0 

attaggattg agactgcccc agcgaagatg cccttcccag gctccttcca cctggagtcc 780 

ccctccccgg gtctgggtgg tggccaggct atgtggacta ggggaagccc agcagtgcct 840 

ctgctcagct acctgggctg tggctcagag acctgggggt ggagccaatg ccaggccaga 90 0 

agccttcaag atcgcatcca gatgaagaac ccaaggtact agatagtcag gaaatggcat 960 

cgaccagcca cctccacctt ctttcagtgt ttaccgaagc caccaatacc aaagagaacg 102 0 

ggtcctgcgg tgctgaacag cctcggtgtg gcgatgacag ctggcaggag atgacaggaa 1080 

tccagtttcc cagagccaca aatcctgttc tccttggcca ctcacccact gtgaggtcct 1140 

ctaggaaaat acacaaagag aggaccagac caggcagagg aacattttgt ttcatatgaa 1200 

ctgggctttg acccccaaac tgcaaggagg aacttgctgg gccaaagctg cagcggcgct 1260 

gkcttgctgg agtggggacc tagagtcaga gaaaacccmc aggctcctct gcccattctc 1320 



ctccatctgc acacgtntca gcctcggacc ctcaccnctc catggtgagg aaggccatgg 
ccaggggaaa ctgagtttca tccaatgngg agaggagcgt tgtcctagag cagggcaact 



cccaaactgk gacctctgat catcgtccct tccagcttgc tggagtgtcc agagagacag 1500 

atttgccaca agctaggctt acttataatg ctccacccta cagaaatggg accccaagta 1560 

cccaatcttc cctttaggag aggcaggcag gtgggtgagc agcagatgta gtttccattt 1620 

ccctgggggt ttaattttcc naactttgnc tttttttttt tttttttttt tttttttttg 1680 

agacagaatc tcaactctgt cacccagact ggagtgcagt ggcacaatct caactcacta 1740 

cagcctcgaa ctcctaggct caagcgatcc tcccacctca acctctagaa tagctgggac 1800 

tgcaggtgca taccaccacg cccagctaat ttttgtattt tttttgtaga gacacggtct 1860 

caccatactg cctgggcagg tttccaactc ctgggctcaa gtgatccagc agccttagcc 1920 

tcccaaaatg ctgggattac aggtatgagc actgcacccg gccacttttt tttgtttttg 1980 

aaacagggtc tcactctgtt gcccaggctg gactacagtg gcacaatctc agctcactgc 2 040 

ggccttgaac tcctgggctt aagtgatcct cccacctcag tctccctagt aggtggaact 2100 

acaggcatgt accaccacac ctgggcaaca tagcaagagc ccatctctac cagaaaaaaa 2160 

aaaaaaaagg gcggccgc 217 8 



<210> 18 

<211> 2229 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (2227) 

<223> n equals a,t,g, or c 



<400> 18 

ggcagtatat aaaatttgtg gggcttacag cctcgcccac ctgcttcact tctgcagccc 60 

acagcatcat attctcgaaa agataaagac caaaggaagc aacaggcaat gtggcgagtg 12 0 

ccctctgatt taaagatgct aaaaagactc aaaactcaaa tggccgaagt tcgatgtatg 180 

aaaactgatg taaagaatac actttcagaa ataaaaagca gcagtgctgc ttctggagac 240 

atgcagacaa gccttttttc tgctgaccag gcagctctgg ctgcatgtgg aactgaaaac 3 00 

tctggcagat tgcaggattt gggaatggaa ctcctggcaa agtcatcagt tgccaattgt 3 60 

tacatacgaa actccacaaa taagaagagt aattcgccca agccagctcg atccagtgta 42 0 

gcaggtagtc tatcacttcg aagagcagtg gaccctggag aaaatagtcg ttcaaaggga 480 

gactgtcaga ctctgtctga aggctcccca ggaagctctc agtctgggag caggcacagt 540 

tctccccgag ccttgataca tggcagtatc ggtgatattc tgccaaaaac tgaagaccgg 600 

cagtgtaaag ctttggattc agatgctgtt gtggttgcag ttttcagtgg cttgcctgcg 660 

gttgagaaaa ggaggaaaat ggtcaccttg ggggctaatg ctaaaggagg tcatctggaa 72 0 

ggactgcaga tgactgattt ggaaaataat tctgaaactg gagagttaca gcctgtacta 780 

cctgaaggag cttcagctgc ccctgaagaa ggaatgagta gcgacagtga cattgaatgt 840 

gacactgaga atgaggagca ggaagagcat accagtgtgg gcgggtttca cgactccttc 900 

atggtcatga cacagccccc ggatgaagat acacattcca gttttcctga tggtgaacaa 960 

ataggccctg aagatctcag cttcaataca gatgaaaata gtggaaggta attgccaaat 102 0 

caagagaact gacttgcaag ctaccttgac cctgaatttt gctgtagttg gtgctcaaat 1080 

ttgtcatcag tcagataatc agatttggtc ttatttcttc attatctcga cctgaaatag 1140 

taatttggaa actgttggaa ggtggcacag tttagtctaa gacagcagta gtacatggga 12 0 0 

aaaacagtat gggaagagtt ctttgtaatg taaggaaata acaatgtagt tctctattaa 1260 

tttagcaaat ttgtacattc acaaaaggca gtttgtctac tacagcagaa ggctggttaa 1320 

ctgccagaaa atgtacctcc aggccctgca tgccgtcagt aacccgcccg gcattggtgc 1380 

tctactgtct ttggctagag cttagttgtg tttaaataat catctttata tttggggttt 1440 

taattacagt tccattagtg cctgtagatt agtgaacaga aaattgcttt ggaagagatt 1500 



9 



ctgccctgta gacactatgt gaataactga agtaacacta gactgaatct cctttttgga 1560 

gtatgtatct tctctcactt gttcaagtac aggcacactg ttcaaccgca tggtatcttt 162 0 

ctgttgtgtg acttctacaa atgtaatttt aaatgaaatt aagttaacat ggattcatta 1680 

cgttcctggc cctgtagaca cgtgtaagat tatttaaaat tctttcattt ttttctgcct 1740 

cttactatac gactgtagtg caacaaatat tttaaagccc ccttttcttc tttattttca 1800 

ttagttgtac attgatttca gtgtcaacac atttaaagat tcattcatgt tgcacagtgg 1860 

cttacatgaa cgtgaaactg tgatataagg ttttctttca tactcataat tagcccaaaa 192 0 

cagttgccaa actttgccat tgtgctcctg catttgtgtt tgagctgcta tatatttgtg 1980 

gaaattacac tgaaagttga ctaagagact attgaaaaag catgaataat taaatataca 2 04 0 

tgtgagagac atctcatctg ctgtatttta cttagtgaat attgttcact cttccgtgtc 2100 

tgatgtcttg ctgaatgctg tgactcatag tttacttttg ttcaaaatag tttgcacttt 2160 

ttgttaataa aatcaacttg agaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 222 0 

aaaaaancg 2 22 9 



<210> 19 

<211> 1514 

<212> DNA 

<213> Homo sapiens 



<400> 19 

ccacgcgtcc ggctgggcct gcctcggacg ccgccggtgt cgcggattct ctttccgccc 60 

gctccatggc ggtggatgcc tgactggaag cccgagtggg atgcggctga cgcggaagcg 120 

gctctgctcg tttcttatcg ccctgtactg cctattctcc ctctacgctg cctaccacgt 180 

cttcttcggg cgccgccgcc aggcgccggc cgggtccccg cggggcctca ggaagggggc 2 40 

ggcccccgcg cgggagagac gcggccgaga acagtccact ttggaaagtg aagaatggaa 3 00 

tccttgggaa ggagatgaaa aaaatgagca acaacacaga tttaaaacta gccttcaaat 3 60 

attagataaa tccacgaaag gaaaaacaga tctcagtgta caaatctggg gcaaagctgc 42 0 

cattggcttg tatctctggg agcatatttt tgaaggctta cttgatccca gcgatgtgac 480 

tgctcaatgg agagaaggaa agtcaatcgt aggaagaaca cagtacagct tcatcactgg 540 

tccagctgta ataccagggt acttctccgt tgatgtgaat aatgtggtac tcattttaaa 600 

tggaagagaa aaagcaaaga tcttttatgc cacccagtgg ttactttatg cacaaaattt 660 

agtgcaaatt caaaaactcc agcatcttgc tgttgttttg ctcggaaatg aacattgtga 720 

taatgagtgg ataaacccat tcctcaaaag aaatggaggc ttcgtggagc tgcttttcat 7 80 

aatatatgac agcccctgga ttaatgacgt ggatgttttt cagtggcctt taggagtagc 840 

aacatacagg aattttcctg tggtggaggc aagttggtca atgctgcatg atgagaggcc 900 

atatttatgt aatttcttag gaacgattta tgaaaattca tccagacagg cactaatgaa 960 

cattttgaaa aaagatggga acgataagct ttgttgggtt tcagcaagag aacactggca 102 0 

gcctcaggaa acaaatgaaa gtcttaagaa ttaccaagat gccttgcttc agagtgatct 1080 

cacattgtgc ccggtcggag taaacacaga atgctatcga atctatgagg cttgctccta 1140 

tggctccatt cctgtggtgg aagacgtgat gacagctggc aactgtggga atacatctgt 12 00 

gcaccacggt gctcctctgc agttactcaa gtccatgggt gctcccttta tctttatcaa 1260 

gaactggaag gaactccctg ctgttttaga aaaagagaaa actataattt tacaagaaaa 1320 

aattgaaaga agaaaaatgt tacttcagtg gtatcagcac ttcaagacag agcttaaaat 13 80 

gaaatttact aatattttag aaagctcatt tttaatgaat aataaaagtt aattatcttt 1440 

ttgagctaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaacaaa 1500 

aaaaaaaaaa aaaa 1514 



<210> 20 

<211> 1021 

<212> DNA 

<213> Homo sapiens 



<400> 20 

ccacgcgtcc ggataggcac aggacaggag taggcacctc gcctactgct gcttaacctt 60 

tcagcttctc caggccccca atcctgcttg ctcccagctt gggaacgaga cactgctgag 12 0 

ctggaagact tcgcgggcca caggcacagc cttcctgctg ctggcggcgc tgctggggct 180 

gcctggcaac ggcttcgtgg tgtggagctt ggcgggctgg cggcctgcac gggggcgacc 24 0 

gctggcggcc acgcttgtgc tgcacctggc gctggccgac ggcgcggtgc tgctgctcac 3 00 

gccgctcttt gtggccttcc tgacccggca ggcctggccg ctgggccagg cgggctgcaa 360 

ggcggtgtac tacgtgtgcg cgctcagcat gtacgccagc gtgctgctca ccggcctgct 42 0 

cagcctgcag cgctgcctcg cagtcacccg cccttcctgg cgcctcggct gcgcagcccg 480 

gcctggcccg ccgctgctgc tggcggtctg gctggccgcc ctgttgctcg ccgtcccggc 540 

cgccgtctac cgccacctgt ggagggaccg cgtatgccag ctgtgccacc cgtcgccggt 600 

ccacgccgcc gcccacctga gcctggagac tctgaccgct ttcgtgcttc ctttcgggct 660 



10 



gatgctcggc tgctacagcg tgacgctggc acggctgcgg ggcgcccgct ggggctccgg 72 0 

gcggcacggg gcgcgggtgg gccggctggt gagcgccatc gtgcttcctt cggcttgctc 780 

tgggccccct accacgcagt caaccttctg caggcggtcg cagcgctggc tccaccggaa 840 

ggggccttgg cgaagctggg cggagccggc caggcggcgc gagcgggaac tacggccttg 90 0 

gccttcttca gttctagcgt caacccggtg ctctacgtct tcaccgctgg agatctgctg 960 
ccccgggcag gtccccgttt cctcacgcgg ctcttcgaag gctctgggga ggcccgaggg 



1020 
1021 



<210> 21 

<211> 1859 

<212> DNA 

<213> Homo sapiens 

<400> 21 

gtttcgcctc agaaggctgc ctcgctggtc cgaattcggt ggcgccacgt ccgcccgtct 6 0 

ccgccttctg catcgcggct tcggcggctt ccacctagac acctaacagt cgcggascgg 12 0 

ccgcgtcgtg agggggtcgg cacggggagt cgggcggtct tgtgcatctt ggctacctgt 180 

gggtcgaaga tgtcggacat cggagactgg ttcaggagca tcccggcgat cacgcgctat 240 

tggttcgccg ccaccgtcgc cgtgcccttg gtcggcaaac tcggcctcat cagcccggcc 3 00 

tacctcttcc tctggcccga agccttcctt tatcgctttc agatttggag gccaatcact 360 

gccacctttt atttccctgt gggtccagga actggatttc tttatttggt caatttatat 42 0 

ttcttatatc agtattctac gcgacttgaa acaggagctt ttgatgggag gccagcagac 480 

tatttattca tgctcctctt taactggatt tgcatcgtga ttactggctt agcaatggat 540 

atgcagttgc tgatgattcc tctgatcatg tcagtacttt atgtctgggc ccagctgaac 600 

agagacatga ttgtatcatt ttggtttgga acacgattta aggcctgcta tttaccctgg 660 

gttatccttg gattcaacta tatcatcgga ggctcggtaa tcaatgagct tattggaaat 720 

ctggttggac atctttattt tttcctaatg ttcagatacc caatggactt gggaggaaga 780 

aattttctat ccacacctca gtttttgtac cgctggctgc ccagtaggag aggaggagta 840 

tcaggatttg gtgtgccccc tgctagcatg aggcgagctg ctgatcagaa tggcggargc 900 

gggagacaca actggggcca gggctttcga cttggagacc agtgaagggg cggcctcggg 9 60 

cagccgctcc tctcaagcca catttcctcc cagtgctggg tgcrcttaac aactgcgttc 1020 

tggctaacac tgttggacct gacccacact gaatgtagtc tttcagtacg agacaaagtt 1080 

tcttaaatcc cgaagaaaaa tataagtgtt ccacaagttt cacgattctc attcaagtcc 1140 

ttactgctgt gaagaacaaa taccaactgt gcaaattgca aaactgacta cattttttgg 1200 

tgtcttctct tctccccttt ccgtctgaat aatgggtttt agcgggtcct agtctgctgg 1260 

cattgagctg gggctgggtc accaaaccct tcccaaaagg acccttatct ctttcttgca 1320 

cacatgcctc tctcccactt ttcccaaccc ccacatttgc aactagaaga ggttgcccat 13 80 

aaaattgctc tgcccttgac aggttctgtt atttattgac ttttgccaag gcttggtcac 1440 

aacaatcata ttcacgtaat tttccccctt tggtggcaga actgtagcaa tagggggaga 1500 

agacaagcag cggatgaagc gttttctcag cttttggaat tgcttcgacc tgacatccgt 15 60 

tgtaaccgtt tgccacttct tcagatattt ttataaaaaa gtaccactga gtcagtgagg 1620 

gccacagatt ggtattaatg agatacgawg gttstgtggt gywgtttaag attaagaggc 1680 

atacaccact tagtaaacta atgaaagcct attgtgaacg acagggattg tcaatgaggc 1740 

agatcagatt ccgatttgac gggcaaccaa tcaatgaaac agacacacct gcacagttgg 1800 

aaatggagga tgaagataca attgatgtgt tccaacagca gacgggaggt gtctactga 1859 

<210> 22 

<211> 1494 

<212> DNA 

<213> Homo sapiens 

<400> 22 

acgcgtccgc agcattcggg ccgagatgtc tcgctccgtg gccttagctg tgctcgcgct 60 

actctctctt tctggcctgg aggctatcca gcgtgagtcc tctcctaccc ttcccgctct 12 0 

ggtccttcct ctcccgctct gcaccctctg tggccctcgc tgtgctctct cgctccgtga 180 

cttcccttct ccaagttctc cttggtggcc cgccgtgggg ctagtccagg gctggatctc 240 

ggggaagcgg cggggtggcc tgggagtggg gaagggggtg cgcacccggg acgcgcgcta 3 00 

cttgcccctt tcggcgggga gcaggggaga cctttggcct acggcgacgg gagggtcggg 3 60 

acaaagttta gggcgtcgat aagcgtcaga gcgccgaggt tgggggaggg tttctcttcc 42 0 

gctctttcgc ggggcctctg gctcccccag cgcagctgga gtgggggacg ggtaggctcg 48 0 

tcccaaaggc gcggcgctga ggtttgtgaa cgcgtggagg ggcgcttggg gtctggggga 54 0 

ggcgtcgccc gggtaagcct gtctgctgcg gctctgcttc ccttagactg gagagctgtg 60 0 

gacttcgtct aggcgcccgc taagttcgca tgtcctagca cctctgggtc tatgtggggc 660 

cacaccgtgg ggaggaaaca gcacgcgacg tttgtagaat gcttggctgt gataaaagcg 72 0 
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gtttcgaata attaacttat ttgttcccat cacatgtcac ttttaaaaaa ttataagaac 780 

tacccgttat tgacatcttt ctgtgtgcca aggactttat gtgctttgcg tcatttaatt 840 

ttgaaaacag ttatcttccg ccatagataa ctacatggtt atcttctgcc tctcacagat 900 

gaagaaacta aggcaccgag attttaagaa acttaattac acaggggata aatgggcagc 9 60 

aatcgagatt gaagtcaagc ctaaccaggg cttttgcggg agcgcatgcc ttttggctgt 102 0 

aattcgtgca ttttttttta agaaaaacgc ctgccttctg cgtgagattc tccagagcaa 10 8 0 

actgggcggc atgggccctg tggtcttttc gtacagaggg cttcctcttt ggctctttgc 1140 

ctggttgttt ccaagatgta ctgtgcctct tactttcggt tttgaaaaca tgagggggtt 12 0 0 

gggcgtggta gcttacgcct gtaatcccag cacttaggga ggccgaggcg ggaggatggc 12 60 

ttgaggtccg tagttgagac cagcctggcc aacatggtga agcctggtct ctacaaaaaa 1320 

taataacaaa aattagccgg gtgtggtggc tcgtgcctgt ggtcccagct gctccggtgg 13 80 

ctgaggcggg aggatctctt gagcttaggc ttttgagcta tcatggcgcc agtgcactcc 1440 

agcgtgggca acagagcgag accctgtctc tcaaaaaaga aaaaaaaaaa aaaa 1494 



<210> 23 

<211> 2105 

<212> DNA 

<213> Homo sapiens 

<400> 23 

tccagaccat ctacaactgc acggcctgga acagcttcgg ctccgacact gagatcatcc 60 

ggcacgagga gcaaggttcg gaaatgaagt cgggagccgg gctggaacag agtctgtgcc 12 0 

gatggccgtc atcattgggg tggccgtagg agctggtgtg gccttcctcg tccttatggc 180 

aaccatcgtg gcgttctgct gtgcccgttc ccagagaaat ctcaaaggtg ttgtgtcagc 240 

caaaaatgat atccgagtgg aaattgtcca caaggaacca gcctctggtc gggagggtga 300 



360 
420 
480 



ggagcactcc accatcaagc agctgatgat ggaccggggt gaattccagc aagactcagt 
cctgaaacag ctggaggtcc tcaaagaaga ggagaaagag tttcagaacc tgaaggaccc 
caccaatggc tactacagcg tcaacacctt caaagagcac cactcaaccc cgaccatctc 

cctctccagc tgccagcccg acctgcgtcc tgcgggtaag cagcgtgtgc ccacaggcat 540 

gtccttcacc aacatctaca gcaccctgag cggccagggc cgcctctacg actacggcag 600 

cggtttgtgc tgggcatggg cagctcgtcc atcgagcttt gtgagcggga gttccagaga 6 60 

ggctccctca gcgacagcag ctccttcctg gacacgcagt gtgacagcag cgtcagcagc 720 

agcggcaagc aggatggcta tgtgcagttc gacaaggcca gcaaggcttc tgcttcctcc 780 

tcccaccact cccagtcctc gtcccagaac tctgacccca gtcgacccct gcagcggcgg 840 

atgcagactc acgtctaagg atcacacacc gcgggtgggg acgggccagg gaagaggtca 9 00 

gggcacgttc tggttgtcca gggacgaggg gtactttgca gaggacacca gaattggcca 9 60 

cttccaggac agcctcccag cgcctctgcc actgccttcc ttcgaagctc tgatcaagca 1020 

caaatctggg tccccaggtg ctgtgtgcca gaggtgggcg ggtggggaga cagacagagg 10 8 0 

ctgcggctga gtgcgctgtg cttagtgctg gacacccgtg tccccggccc tttcctggag 1140 

gcccctctac cacctgctct gcccacaggc acaagtggca gctataactc tgctttcatg 12 00 

aaactgcggt ccactctctg gtctctctgt gggctctacc cctcactgac cacaagctct 1260 

acctacccct gtgcctgtgc tcccatacag ccctggggag aaggggatga cgtcttccca 1320 

gcactgagct gccccagaaa ccccggctcc ccactgctgc tcatagccca taccctggag 13 80 

gctgacaagc cagaaatggc cttggctaaa ggagcctctc tctcaccagg ctggccggga 1440 

gcccaccccc aatttgtttg gtgttttgtg tccatactct tgcagttctg tccttggact 1500 

tgatgccgct gaactctgcg gtgggaccgg tcccgtcaga gcctggtgta ctggggggag 1560 

ggagggagga gggagcctgt gctgacggag cacctcgccg ggtgtgcccc tcctgggctg 162 0 

tgtgacccca gcctccccac ccacctcctg ctttgtgtac tcctcccctc cccctcagca 1680 

caatcggagt tcatataaga agtgcgggag cttctctggt cagggttctc tgaacactta 1740 

tggagagagt gcttcctggg aagtgtggcg tttgaagggg ctggagggca ggtctttaag 18 0 0 

atggcgagac tgcccttctc agctgataaa cacaagaacg gcgatcctgt cttcagtaag 1860 

gctccacgag aagagaggaa gtatatctac acctcaaccc tcctagtcac cacctgaaat 192 0 

aaatgttagg gacactactc caacatgttt gttctgttct tttgttccta caaagccaca 1980 

ggaagaaccc aagagctcat agaatgcgtt gggaacccaa ggttctctgc cctcctttga 2040 



ttcaatcatc ctagacaata aaggcagttg atagctctga aaaaaaaaaa aaaaaaaaaa 
aaaaa 



2100 
2105 



<210> 24 

<211> 1290 

<212> DNA 

<213> Homo sapiens 



<400> 24 

ccacgcgtcc gggcctggcg atgctgtctg tgggcatcgg gatcgactac acccacatcg 



60 



12 



120 
180 
240 
300 
360 



aagtgctcat cgatggaaag gggtgtaagc cccccgagta caggaattac cagatcgtct 
tcatcgtctt cggcgttctc atgaccatgg ccttgatcgt tgccactcag ttccggttcc 
gctacaacca tttcaaaaac gatgattcta aagggaaaga ggtggagatc ccgcaggtgg 
aaaggaacaa ctctacagag tcctctgagg agacaccaac caccacaagc cactcgcagg 
ccttcaactt ttgggactta atcaagctgc tctgcagcgt gcagtatggc tcagtgctgt 
ttgtggcttg gttcatgggt tttggatatg gcttcgtgtt cacctttctc tactggcatt 42 u 

tggaagacct caatggaact acaaccctct ttggggtctg ttcagtcctg agtcatgtgt JRn 
ctgagctgac agcatatttt tttagtcaca agcttattga attgatcggc cacatcaggg 
ttctgtacat tggcctggcc tgcaatacgg ctcgctatat tatatttcct acctggagaa 
tgcctggact gttctcccca tggaagttct tcaaggagtg acacacgcgg ccatctgggc 
agcatgcatt tcttacctca gtgcagccgt tccccctgag ctgaggacat ctgctcaggg 
catcctgcag ggccttcacc tgggtttggg aagaggatgt ggtgccatga tcggaggcgt 
gttagtcaat tattttgggg ctgctgcaac cttccgagga attggcatgg cctgcttggt 
gatcctactg ctctttgccc tgatccagtg gctggcagtg ccagatgagg aagaagacaa 
gacaatgttg gcagaaagaa ttcctgttcc ctccagtccc gttcctatag caaccatcga 
cttggtacag caacagacag aagatgtcat gccacgcatt gagcccagac ttccacccaa 
gaaaactaag caccaggaag aacaggaaga tgtgaacaaa ccagcctggg gagtcagctc 



80 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 



ttctccctgg gtgacctttg tctatgcact ctaccaaatt aaagagatga tgcaactcac 1140 

aagagacaac cgtgcttctg agatacagcc tttacagggg accaatgaga atagggaaaa 12 00 

ttctcctgct ggtagagccc agcctgtccc atgtgagact ccatctaaaa aaaaaaaaaa 12 60 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 



<210> 25 

<211> 1728 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (921) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (929) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (974) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (983) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1714) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1715) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1719) 

<223> n equals a,t,g, or c 



<400> 25 

gattcggcac gagagataat tcatcaccca ggtaataagc ataacaccca atgggtagtt 
tttccatcct caccctcctc ccaccctcca ctcataagta ggccccagtt tctattattc 



60 
120 
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ctttttgtgt gtgtccatgt gtacaaaacg ttttgctccc acttatgaga acatgtggca 18 0 

tttggttttg tttctgcact agctcgctta ggataatggc ctctagcttc acctacgttg ^" 
ctgcaaagaa catgatctca ctgcttttat ggcttcatag tgaaatggga aaagttccct 
tgtccccctc gcagggtgtg cgatggggat gtgactcgct tcttcagtgt cccgctgctc 
aaacctctat ggggggcatg cakacgggca ggctgtgggg ctccgacccc aaggcagtgt 
ctaggggtga agccccagtg ggcgtgtgtt acagggtgct ctttcagttt agccgtccat 
akgcggcttg tgtactcagc tcaattagac ccctgcctta tcgcaaggac agagggcttt 
ctgtatccct gggttcttgc cttggtgtac tggaagaatc ggatcacacg tgggcttgga 
gactgagtac aaggttttgt tgastggaag tmctctcagc arttggggga gccagaaggg 
agatggtttt cccctggaat ctggccattc agcagcgcag gctctcctcc tccgaccctg 
tccaaactcc atgttctgcc ggtcgatggc ctgctgacct gccggcgtct gtcggtgtgc 
tcttccactg gcgtgttccc cttgagtcct ctggacgtcc agccgcttgt gtctctgccc 
gctagggcgt tgggttttta tgggtacagg atgggggcat ggcaagccaa ggtggtcttg 
ggaaatgcaa cgtttgggca ngaaaacana aatgcctgtt ctcacctaag tctgtgggca 
caggcctggg ggtnaaaccc tanccaaggg aacacgaact cctgtaccca gcacttctct 
gccccccttc cctatcaata gtactccgta gtttataggt accgcatttt ctytatacag 
tctaccgttg atgggcattt aggtgattcc atgtctttgc cattgtgaac agtgttgcaa 
tgaacatacg cgtgcatgtg tctttatgat aagacaattt agatctcttt acgtgtatac 
ccagtaatgg cattgcggct tgaatggtar ttctgtttta agttatttgc tgarttcttt 
tttaatgggt tkgtttttca tagtggtatg gatgtaccaa ttctgaatcy attttatatt 
tattgaagaa ttaagtgtgt aaatatgatt atgtttgaag aagccagcgt tctcactgtg 
gaagaaagga ggcagaatta tggaatggag aaaagaaagg aagatctctg tggtgttgtt 
gaattggcac aggaggtctc agtatgaact catgatttct aaaacaaaca aacacgtcaa 
tagcgatgag tgtccctaat gcccagatct tagttggttt ataatagaaa tggcatcatc 1560 
taactagagg gaaagatgat gttgcaaagc gtggcacttt ttttttttct tctttttttg 1620 
agacggagtc tcactctgtc gtccaggctg gagtgcagtg gcacaatctc gctcgtgccg 1680 
aattcgatat caagcttatc gcataccgtc gacnncgcng gggggtcc l/2« 

<210> 26 

<211> 1569 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (999) 

<223> n equals a,t,g, or c 



240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 



<400> 26 

cccggaattc ccgggtcgac ccacgcgttc gctytcacca tctcccacct ggatgattgt 
cacagtattt caagccaccc tggtccaaac ttgccacact tagctcattc tctaaactgc 
agttaaattg ctctatgact gaatgatcat gggaaggcct gggccctttc tcctcccctc 
ctctctacca atcttggcat caaacacatc agcaagccat ggtaactcac ctgtcactcc 
ctgaacacat aatgctgttc ttttctacat gatcttgttt ctgctcctcc ctctgccttg 
tggggctttt ttacaatttt tcacctggct aactcttact caacctttga aatttagctc 
tggtgccata tcctctarga aaggtacctc tkaatcccca gactaagtga aggtttgagt 42 0 

gcggacagcc ttggagaatg ggagagaatg aggaaaaacc tatcaaggag aaattcccta 480 
gactaagcat gactgtkagg tgaaaaagca atggtgtctt acattcaggt tcaagttctt 540 
ttgtgktatc tgctgctcar gaagctccct ctttttcctc aaagagtcag caacataaga 600 
rtgacttart ggccttgagt tcctcgtgat ttcgcattga aggagaggag aatgattggt 
gcttagggag aagctgtgct gggaacacat ttcagtcata ggcaagtggg caaatggaca 
aggtaggaga ataaagtccc ctcctcctgc atccatactg agaattaaaa ttaaaaaaaa 
aaaaaaaaaa acatagggat ggaatcacta ggcatggtgg ctcatgtctg taatctcagc 
actttggggg gccaaagtgg gaggatcacc tgagcccaag agttcaagac cagcctgggc 
aatgtaatga gaccctatct ctacaaaaaa agtagattaa aaattttagc cgggcatggt 
ggtgagtgcc tgtaatccca gttactkgga aggctgagnc aggaggattg caggacccca 
ggagttgaag gttgcagtga gttatgattg caccactgta ctccaactta ggtgacacag 
tgagacccct ctttcaaaag aaaaaaaaat catagggaaa atattgagat acataattaa 
gccatttaat ttggacataa aaaaaggcag agctagaagt ctagaggatt tttgaacgtc 
tagtctgtta attataataa cactaagaga agattttatt tatttattta tttatttaat 
tttattgttt ttgagacaga atctcactct gttgcccagg ctggagtaca ctggtgcaat 
ctcaggtcac tgcaacctct gcctcccagg cttgtgcctc agccacccaa gtagttggga 
ttatagctgt gcgccaccat gtccaggtaa ttttttgtat ttttagtaaa cacagggttt 
ctccatgttg gccaggctgg tttcgaactc ctggcctcaa gtaattcacc cacctctgcc 
tcccaaagtg ctgggattac atgcgtgagc caccatgcct ggccaaaaaa aaaaaaaaag 



60 
120 
180 
240 
300 
360 



660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 



14 



ggcggccgc 



<210> 27 

<211> 1058 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (1010) 

<223> n equals a,t,g. 



120 
180 



300 
360 
420 
480 
540 
600 
660 
720 



900 
960 
1020 
1058 



<400> 27 

gtttgagctg aatagagcac ctgcataaat gcccatgggg cattatttac tcttgcttac 
tcttcatcca cctgccacac acccttctct ctccagagtt ctctgtgttc tgtggtgtct 
ttctctttgg acaggccaaa agatcacaca ggacaacgca atgccattta ccttggactc 
tgtagtcttc atgttttccc aacttgaatg tttctccttg atggcagcaa ctggatccta 240 
cattgtccta taactctcag aacatatacc acaaacctaa gcataaaatt cagtaagtgt 
tcagtaaata tttactcact agagaacaaa sgtttytttt ctaaaaaaaa aaaaaaaaaa 
agaaaagaaa acaacccagg gaacaaaatc tctaatggtg aaatttcagt tactttgaca 
ggaatatgca agatattttg gaaaagagca cctttttttt ttcacttcca gtcgtatctg 
tggtgttctt atagagtgca gacctccaga agcttctgag aactacatcc aaggatgtct 
gctggggcta tgaaagctca agccttctta ttgcaatggt ggtagctaat atgaggccta 
aatattgggt gaaaaatatg gaggggcttc aggccttcta aaggtatccg aatttcttct 
ttcatcttta aaataaatac cttcccacca ttcaaaaata aataattctc tcagaatcag 
gaagtttgtg catatttata tccttatcca tgtaggcttc tgaaaaggag cagaaatgtg 780 
attcctgttt aatagacgta tacaccccat tgtctaatta tgtgcattaa tacttcttgg «40 
aaaaaatgtg gtctttcata actagtttta taccagattc taaatatttg ttgaagtgtc 
atagtttctt aatcctaatt agtataattg attattagca aatttttcca ttgtcaagat 
attattttta ttgccagcta aaattactat tttcatttgc atcacaaaan tcttaagtgg 
tttggtaaaa tataaaaaca tcacaaaact tccctcga 

<210> 28 
<211> 1353 
<212> DNA 
<213> Homo sapiens 

<400> 28 

ccacgcgtcc ggggatctgg ggtcaggcag cccggggggc ttggagagac ttccagagga 
ggcgcggact cggtagcgcg gcgggcaagg caggcgccat gaccctgatt gaaggggtgg 
gtgatgaggt gaccgtcctt ttctcggtgc ttgcctgcct tctggtgctg gcccttgcct 
gggtctcaac gcacaccgct gagggcgggg acccactgcc ccagccgtca gggaccccaa 
cgccatccca gcccagcgca gccatggcag ctaccgacag catgagaggg gaggccccag 
gggcagagac ccccagcctg agacacagag gtcaagctgc acagccagag cccagcacgg 
ggttcacagc aacaccgcca gccccggact ccccgcagga gcccctcgtg ctacggctga 
aattcctcaa tgattcagag caggtggcca gggcctggcc ccacgacacc attggctcct 
tgaaaaggac ccagtttccc ggccgggaac agcaggtgcg actcatctac caagggcagc 
tgctaggcga cgacacccag accctgggca gccttcacct ccctcccaac tgcgttctcc 600 
actgccacgt gtccacgaga gtcggtcccc caaatccccc ctgcccgccg gggtccgagc 
cccggcccct ccgggctgga aatcggcagc ctgctgctgc ccctgctgct cctgctgttg 
ctgctgctct ggtactgcca gatccagtac cggcccttct ttcccctgac cgccactctg 
ggcctggccg gcttcaccct gctcctcagt ctcctggcct ttgccatgta ccgcccgtag 
tgcctccgcg ggcgcttggc agcgtcgccg gcccctccgg accttgctcc ccgcgccgcg 
gcgggagctg ctgcctgccc aggcccgcct ctccggcctg cctcttcccg ctgccctgga 
gcccagccct gcgccgcaga ggactcccgg gactggcgga ggccccgccc tgcgaccgcc 
ggggctcggg gccacctccc ggggctgctg accctcagcc cgcactggga gtgggctcct 
cggggtcggg catctgctgt cgctgcctcg gccccgggca gagccgggcc gccccggggg 
cccgtcttag tgttctgccg gaggacccag ccgcctccaa tccctgacag ctccttgggc 1200 
tgagttgggg acgccaggtc ggtgggaggc tggtgaaggg gagcggggag gggcagagga 19Kn 
gttccccgga acccgtgcag attaaagtaa ctgtgaagtt ttcaaaaaaa aaaaaaaaaa 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 



660 
720 
780 
840 
900 
960 
1020 
1080 
1140 



1260 
1320 
1353 



<210> 29 



15 



<211> 1078 
<212> DNA 
<213> Homo sapiens 

<400> 29 

ggagctcgcg cgcctgcagg tcgacactag tggatccaaa gaattckgca cgagcacacc 
tgkgcaggtg gaagtggatg tggacgagca gcgcctggcg gaaggtggtg gggtctgctc 
cttccacctg caggcagccc tgggggaaat gctgccctcc ccacccccca gggctctgag 
tgtggagggc aggggcagga atggcgtccc tcaggagcca gcatggccct ggagcccccg 
agtccctgag gaaagtgttg atgccctcca gcatggggct ccttctcatc ctgtacgccc 300 
ggctgccacc cagcctggtg ggccaggcag gcaggtggat agggtgggca ggccgggcag 3 60 

gggggcaggc ggtcaggcag ccctctccca cagtcctcat cgacggcgtg gagtgcagcg 42 0 

acgtcaagtt cttccagctg gccgcgcagt ggtcctcgca cgtgaagcac ttccccatct 480 
gcatcttcgg acactccaag gccaccttct agccccaccc accagggggc ccacctcctg 540 
ccccatgctg tgaggggccc agctgcattt ctgttaacat ttcagtttac tacagagaca 6 00 

gacgcttaaa acacaaagag aaacagtctt aagtatgaat gtgctcacaa cgtggaaact 6 60 

aacgggggag ctcctgccag gagccgaata actgctctgc ttattaaccc gaacgttcgg 720 
cccggggctg ggaagccaga aggacgatgc tgagccatgg atcgcggaag gcgtcctctg 7 80 

gcctcaggag ccacccagag cctcacaggc tgagttcttg cctctgtgtc ctgtccttcc 
tggaagtcag gactctgctt cctcagggag cccggggaag gcggagctca gtggccacag 
gccgagggcc atggggccgc tcagtcccgt tggggttgtc ctgagttgag cctggggggg 
ccgtcctgcc cgcctaagag atgcccccag caccgcacac tcgtggttcc caataaactc 102 0 

ctscctgcgg cggaggtttt atagcaaaaa aaaaaaaaaa aaaaacaaaa aaaaaaaa 107 8 



120 
180 



!40 
900 
960 



<210> 30 

<211> 2412 

<212> DNA 

<213> Homo sapiens 

<400> 30 

ggcacgagct taatctcgct gcgtgctgat ctctggcctt tccctttagt ctgtccgagt 60 
ctcccctttt gggacatcat tcttcttctg atgctgccag gagacgctct gtctcttcct 120 
tcccagtccc ccaggacaat gtggatgctc atcctggttc tggtaaagaa gtgagggtac 
cagctactgc cttgtgtgtc ttcgatgcac atgatgggga agtcaacgct gtgcagttca 
gtccaggttc ccggttactg gccactggag gcatggaccg caggtttaag ctttgggaag 
tatttggaga aaaatgtgag ttcaagggtt ccctatctgg cagtaatgca ggaattacaa 3 60 

gcattgaatt tgatagtgct ggatcttacc tcttagcagc ttcaaatgat tttgcaagcc 42 0 

gaatctggac tgtggatgat tatcgattac ggcacacact cacgggacac agtgggaaag Aan 
tgctgtctgc taagttcctg ctggacaatg cgcggattgt ctcaggaagt cacgaccgga 
ctctcaaact ctgggatcta cgcagcaaag tctgcataaa gacagtgttt gcaggatcca 
gttgcaatga tattgtctgc acagagcaat gtgtaatgag tggacatttt gacaagaaaa 
ttcgtttctg ggacattcga tcagagagca tagttcgaga gatggagctg ttgggaaaga 
ttactgccct ggacttaaac ccagaaagga ctgagctcct gagctgctcc cgtgatgact 
tgctaaaagt tattgatctc cgaacaaatg ctatcaagca gacattcagt gcacctgggt 
tcaagtgcgg ctctgactgg accagagttg tcttcagccc tgatggcagt tacgtggcgg 
caggctctgc tgagggctct ctgtatatct ggagtgtgct cacagggaaa gtggaaaagg 
ttctttcaaa gcagcacagc tcatccatca atgcggtggc gtggtcgccc tctggctcgc 
acgttgtcag tgtggacaaa ggatgcaaag ctgtgctgtg ggcacagtac tgacggggct 
ctcagggctg ggaggacccc agtgccctcc tcagaagaag cacatgggct cctgcagccc 
tgtcctggca ggtgatgtgc tgggtatagc atggacctcc cagagaagct caagctatgt 
ggcactgtag ctttgccgtg aatgggattt ctgaagattt gactgaggtc tctcttggcc 12 60 

tggaagaata acactgaaaa aacctgacgc tgcggtcact tagcagaggc tcaggttctt 132 0 

gccttgggaa acactactag ctctgacctt ccatacctca cttgggggag cacagggccc 13 80 

cgctgggcct cctcaccaac ggcagtgcca aaatcagccc ccacatcaag gtggtgttct 1440 
ctgtgctttc tctcgtcctt ccaaagtcgg ttctggccta acgcatgtcc caacaccttg 1500 
ggttcatttg cccggtgaac tcactttaag cattggatta acggaaactc ccgaactaca 15 6 0 

gacccctccc tggtgggttg catgaatgtg tctcattact gctgaaatgt cctcacatct 162 0 

ctttcactgt tcttcagagc tttctggctc tctttccccc acaaaattcg acatatttaa 1680 
aaatctccgt gtggctttaa aaaatggttt tttgtttttt tgtttttttg aggtgggaga 1740 
ggatgtgtga aaatcttttc cagggaaatg ggttcgctgc agaggtaagg atgtgttcct 1800 
gtatcgatct gcagacaccc agaaggtggg tgcacactgc atgcttgggg gtgccaaggg I8 60 

attcgagacc tccaacatac ttgtctgaag gtggtgattc tggccatggc ccctctgcca 192 0 

agcctgtgtg cgatgccctt ggtgctttag tgcaagaagc ctaggctcag aagcacagca 1980 
gcgccatctt tccgtttcag gggttgtgat gaaggccaag gaaaaacatt tatctttact 2040 
attttaccta cgtataaagt tttagttcat tgggtgtgcg aaacaccctt tttatcactt 2100 



180 
240 
300 



540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 



16 



ttaaatttgc actttatttt ttttcttcca tgcttgttct ctggacattt ggggatgtga 
gtgttagagc tggtgagaga ggagtcaggt ggccttccca ccgatggtcc tggcctccac 
ctgccctctc ttccctgcct gatcaccgct ttccaatttg cccttcagag aacttaagtc 
aaggagagtt gaaattcaca ggccagggca catcttttat ttatttcatt atgttggcca 
acagaacttg attgtaaata ataataaaga aatctgttat atacttttca aaaaaaaaaa 
aaaaaaaaaa aa 



<210> 31 

<211> 1736 

<212> DNA 

<213> Homo sapiens 



tgtagagtac ttgtttggcg ttccctacct tcattctctt agggttaagg agcctttctt 
tctgcagcta agggcagagg ctgtgcctag ggctatacca ccactagcat ctgtatttga 
gactgtttcc ttagatgggt aagaggtgga aaacaaactt agtatcaggg gtccatgaag 
cccatggcat catttttgaa aatatttcta gttttgtagc caaagcaatt ggtttagtaa 
aatgagactt cttcaggagt cmctccttta ctgtggaycc attgcttagt gggaatggaa 



2160 
2220 
2280 
2340 
2400 
2412 



180 
240 
300 
360 
420 
480 
540 



660 
720 
780 
840 
900 
960 



1080 
1140 
1200 



<400> 31 

cggtccggaa ttcccgggtc gacccacgcg tccggtcagt ttctctggaa tgccaaaata 
agggaatttt gttgtggctg tcctatgaaa atgaagctct gtcacagaga agtgtgtgag 12 0 

ccaaatccaa atactgagtt tattttactg tccaaataga atattttcac cccagtgaag 1 Qn 

caattgtaag catctcatcc aaagcatatt cactatcctt gagtattctt ggttgcttat 
tgaatgaata agtgaatgag gtggatttgg ctgacactaa cctttgggat tacctcacag 
cttgccagtg gcaagcttag taagtactgg gccatagtgt ttgaggatag gtctctagag 
tcatatgtct ctaagttcaa atgctagcct cctgtattag tctgttttca tgctgttgat 
gaagccatac cccagactgg gtaatttaca aaataaaggg ttttaattgg acttacagtt 
ccacttcact ggggaagcct cacaatcatg gtggaaggca agaaggagca agtcacatct 
tacgtggatg gcagcagaca gaaagtatga gagccaagca aaatggattt ccccttatga 600 
aaccatcaga tcttgtgaga cttattcact accatgagaa cagtatgtgg aaaactgccc 
ccatgattca actaatctcc cactgggtcc cttccaccca caacatgtgg ggattcaaga 
tgagatgtgg gtggggacac agccaaacca tatcacctcc tttcctagtt gcttggtttg 
gaagagttat gtaatctttt tgagcttcaa tttcctcatc tataaaatag ggaagatgct 
agttactctc ttatagggta gttatgattt attttatgtg aaatgtttag aatggtccat 
gccatgatgt actgcagttg gtttgtactg gctcacaatg accaatagta cacctttttt 
ctgattctgc caatcttccc atcctcacat ccagtgacat catattggta gtttgaaatt 102 0 

aattggccat ggtgagaata tttacactac agatatttgc aaatcctatc accaggggct 1 nQn 

agctttgcca gcacaccgtt ggttagatga catccgtaag ttctgtataa atcttaacat 
tattattact cagtaggtac tcctgctccc ttatggtttt gagaaggcct tccttctagt 
taaataaatc attttgaatt aaaataacac tgatgggact cttagcaatg ttttacctct 12 60 

tgggaatcac tgcctacatt tgtggtctat aaatctgaat ccttaattca ctcggattga 13 2 0 

tttttggctc cgtgaagcag gagcttttct cactgctgta gcccccacac atggcacagg 13 80 

cctgggacag agtaagcact cataagtatt tgttaagtga aaaaataaat gaatgaaagt 1440 
atcccaaaca cttgcatttt caaaaggttt tgacatccac ttccttttct tctcaaagta 1i;nn 
cgctttgaga tggataggtc ctattttacc tctattgcat cgatgaagaa actgcaatgc 
aaagaagtgt ctaattagtc atttgcttcc tttcatcaaa tatgtccatt acaccagtgt 
ttctcaaaat gtgttccata gatcataaat cctgaaggat gttaatagtt attatgtgcc 
aggggacccg tggatatata agtttggaaa atagtgaagt aaaaaaaaaa aaaaaa 17 3 6 

<210> 32 

<211> 2287 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (1370) 

<223> n equals a,t,g, or c 
<400> 32 

ggactattct aaatattaat gtattaaaaa ggaaaataca acaaaatgta tatttagaca 
cgagcttaca tggcatacct tatatttgta tcattcttta aagtttacaa aaaaaaacct 
tatgttttta tgtaatcagt cattacacta gggagaaatt tatcagcttt agttctaaat 
atgctcatga ggtataaaag ctatttcttc atcagtattt tgcttttatg ctgctttttc 
tttttgatac tccaggttta taaactatct tttaaaattt taagccagga cttcaaaaat 3 00 



1500 
1560 
1620 
1680 



120 
180 
240 



360 
420 
480 



17 



660 
720 



gtatatgtat ctatcttgkg tattaacttc tgacttattt atacaagagc agctatagga 
gtttacaaaa gaactttaag ttattaagtt actataaatt tggggatcct agagtgatct 
taaatatggc aagatacagc tcatttagaa taaaatctca catccattat tttaaaggga 
atgattgggg ggaaaaactg gtgaagaaga aatataaaaa ggaccctaaa aagaattctg 840 
caaaataaga gaagaaataa tttgtgacag gtaatagaat actagtagga tagaaacaac 
tagaaaggaa agtgtgacac agtttttaaa tttagatgta gaaaataatg aattaatgag 
attggtgaaa ggaaatcatg caaaacattt gaatgcaaag catttctaac aaaaagtgac 
tggagcactt gccattgcaa caaccctgtt tttgcaatta ggtttttgac tgttaaaatg 
gatattttca taaaamtggt gttctgaatt ttgctacagg gctgcttaaa tttatgatta 1140 
cctgtagaca cttgatattt acatagatta cagctttggt aatatgtcac tggagtaatt 19nn 
acgctgtaat acctgttgag aattcatacc atctgatgct tatatattaa tttcttatgt 
ttgtaagttt ggctttgggg aataggtgtg gagaaattaa agagtgaagg ccatatttca 
ttttttataa attatctttc aagctcagat agcttaagag cagtttatan taaggagacc 13 80 

cttttctcct tgaggatagg gataggtaag gtaaacttgt aaaaaggatg tcacagaagt 
cactttttaa ttaagtcatg attgagatac tgaactcttc cactcattct tctttcccat 
tttcctatta tgtttgataa ttatatgtat ttttaaaaac tgtgagaggg aaaattagtc 
ataacccttt tgggttatcc acttaaattt aggtattttc atattactca ggtaaagatg 
gaaatgacag agcacagmca tttatttttt aaattgatag ggtagaaaat gaaatgtact 
yctgtttatt cttaatacta tatatatata cacacatagt tttagcaaat tggaaataat 1740 
atattcattt gtatggcaag ataaatgcag tcatcttaat actagtctat acatttttgc 1 » nn 

caaatggcgc aaatatacct ccatttatat tttgtatctt aaaatgtagt ttaaaaatag 
gaccatgtat gagacacttt tttacaaaaa gtgccgtata tacatatgta acaggtgagt 
gtgtgtttaa cataatttat aattatttct gtcagtacag cgtatatgga aaattcaagt 
tgtttttaac atattcaagt atgttcagta taaaataagt taatcccatt tcataatgta 
aatcatattt ttgttatttg ccatatttta tttgaagtga taaaatttta taactcaaat 
ttgaatgtca tagtacattg tgtgctaacc atggcaagca aacatttaca tttgtttttt 
acaataaatt tcttttaaaa tatactttct atttttctgt actgacatat gcaataaatt 2220 



900 
960 
1020 
1080 



1200 
1260 
1320 



1440 
1500 
1560 
1620 
1680 



1800 
1860 
1920 
1980 
2040 
2100 
2160 



2280 
2287 



120 
180 
240 
300 
360 
420 
480 



ggtacattaa aaatttgatt aatgtcttca aaaaaaaaaa aaaaaaaaaa aaaaaaaggg 
cggccgc 

<210> 33 

<211> 688 

<212> DNA 

<213> Homo sapiens 

<400> 33 

ggaaaagaaa tttgtatata gcccaaactt aagactgtct caccagagct taaaggtgtt 

agctctggcc acagcagcgg cctcagtcac tcttcttaca tggattttga tgcaaattct 

gctccttttc tatttctcaa gatttctagc cccttcgagg ggcccaaccc tcgaaggagt 

ccagtaaatg tgtaactcca ctctgccttg cctgtgctga aaacacatag aaagaggaac 

agaggaggca ggcacctgga ggtcagaatg gcagctggat tgtgaagaag gtgtggtttg 

catgcctggc agtgatgagc ttcttaggct tcattcttaa cctcggagca agactcattg 

tccagccaca agcagcgttg gcctccagag gcctccgtgg gcagggcctg ccctgtgaaa 

ctcaggtctg caagagaacc ttgagaccag gtgccgtggg ctggctggtt cacaaaggaa 

gacgggctct atccatttcc aggaagagcg cccttgtctc cctgggagta atgtatgtgg 540 

gaccaggcaa gaggccagga gtggtgagga aacattccct tcttgtgaaa atgcaagcga 6 00 

ggggaaagga ggtttccccc acaatgtgct agaatattca tccagcctgg ttgacagagc 6 60 

gagactccgt cccaaaaaaa aaaaaaaa 688 

<210> 34 

<211> 995 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (960) 

<223> n equals a,t,g, or c 
<400> 34 

gggaagcaat gtggctcctg tgtgtggcgt tggcggtctt ggcatggggc ttcctctggg 
tttgggactc ctcagaacga atgaagagtc gggagcaggg aggacggctg ggagccgaaa 



120 



gccggaccct gctggtcata gcgcaccctg wckatgaagc catgtttttt gctcccacag 180 
tgctrggctt ggcccgccta aggcactggg tgtacctgct ttgcttctct gcagttttcy 240 



gtagggagct aagtgaatac accgaagtct tacctctgaa cccctcacag cctagggaca 3 00 

ggagcggccg gcttacctgg tgggttgggg gacgtcggca gctcgcgtac tacgccagca 3 60 

ggattgagga gcagagaaac agttgcagtt ggttgtattc agtacctgca tttccgttgg 420 

gaactccacc tgtacttgtt attctgtgga actttttttt atttgtagaa ggagcaagaa 480 

tattgacctt actatatagc acacgaaaca atctatgctg tatygtgcct gctcaatcct * An 
taaagttaac ttctaatgat agtaaaagac cttcctgctg cctttaaaat gcagcttgtg 



540 
600 



ctagtaacat gcatgtgtca aattgaagaa ttagacatag atgactagat agaaagtaat 660 
tttgtaggta attttagagt tcaactccac ccagctttca gtgaaggaac ctttcaaata r79f1 
atagattttt gcttaccata gagaaaagat caaatgacaa agcaaatatt gaccattaag 
ctggaatatg gtgataattg aacagttgta taaatgaagt aattgaattg tacacataca 
atgggtgaat tttatggcat gtcaaagtat acctcaataa agctattttt ttaaattgcc 

.aaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaan 9 60 



720 
780 
840 
900 



aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa 



995 



<210> 35 

<211> 765 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (671) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (680) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (683) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (699) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (740) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (765) 

<223> n equals a,t,g, or c 



<400> 35 

gttttttttt tttttttttt ttagaaatac tagaatttct tcctttctcc atgtttacct 

gacatataat attcttcaga aaatggagca cattagcgtt tataattcca tactccagtg 

tttctggcat aatttccata gcttccttca tgtcggtagc ttcagagatt gcctctttgg 

tatttctgag gaaaaacacc acgttttggt ccaggaactc ctcgggaaga ggggtacaga 



240 



gcatgtggag atgcatcttt tccatgatgt gcttcgcagt tcttttggaa gggagttttt 300 

ctgaaatctc tttgtccatt tcttcatcct ctctgtttag aggttggcct agagattcgg 360 

ttctcagtga cacacgctta gctcgcactt tatccacgga ctccactttt tgagaataag 42 0 

tctcttcttc ctcttctccc tcttcagaca ggacaggtat ctcatcaatc tccacctcca 480 

cctcctccgg caccatagtg cggtagatga agagcgccga gggcccctcc tcctcgctcg 540 

cctggttgag gaagtgcaag atgaggtcct cgccctggcc gtcgtcgcgg ttgagcaggt 600 

cctcgaaaag ctgggggtcg gtgatgccga aagccgcata cacgcgcggc acgaaggggg 660 

gggcccggta nccaattcgn ccnataagtg agtcgtatna caaattcact gggccgtcgt 720 

ttacaacgtc gtgactgggn aaaacctggc ggttaaccca aactn 7 65 



19 



<210> 36 
<211> 742 
<212> DNA 
<213> Homo sapiens 

<400> 36 

gaaacctcag gcaagttcct ggccatcccc aggcctcatt ttcccatcag gaagaaggaa 

ataagcacac ctgtctcccc agtctccctg cctggctcac tgggcaggca aatgtgtggg 

aggtgattgc aaaggtacca gatttgccaa atatacgctt gcaattaaat ccaaaggcct 

gtcccacagt tgcttgactt tttttaaagg ccaatttatc ctcctttctt aaagactaaa 

caatttttcc acttcattta ttaaaataaa gctctttaac ttgcacgctt ttagacaaaa 

gcaacagtac tctgaaatga ccccatcact tctcagtgag aagctgtgct ccctgttctt 

tgtgcttctt gggattgcaa gtgcggcctt tgtgagtgct ctgtgggcct ggagcagcca 

cacggaaagg ctcacagctg aacccagcag tagcatcacc tgcctttccc caccctggtt 480 

ttttttccct ttctaatttg gggtcctctt atagctcctc aaatacaatg tactcgtgtc 540 

cctcagagcc actgcacaga ctgtcccctc tccctaaaga gaccccgctc ttatcctccc 600 

cctcccctac ccmacccagt cagccagctg aactctggtt catcttctgc atccgggtga 66 0 

aaggtcacct tccttgccag tcaaccccca ccctcccact gcagtcatca gagatgagca 72 0 

gcctctaaaa cctgccctcg ag 742 



60 
120 
180 
240 
300 
360 
420 



<210> 37 
<211> 2750 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (1879) 

<223> n equals a,t,g, or c 
<400> 37 

ggacgtcgtc gcctcagcgc cggctcccgg ccgggccgcg gccgccgacc gttgagccgc 

cggctgagcc gcctgctgaa gtccctccct caggaacccc tccgccaccc tccacctccg 

aaccgctctc gcggcggcga cccatgtggg ggttcaggct cctgcggtcg ccgccgttgc 

tgctcctgct gccgcagctc ggaatcggaa acgcctcgtc ctgctctcag gccagaacca 

tgaacccggg cggcagcggc ggcgcgcgat gctccctctc ggccgaggtg cgccgccgtc 

agtgcctgca gctttccacc gtgcctggag ccgakccgca gcgcagsaac gaattgctcc 

tgttggcggc ggccggggag ggactggagc ggcaggacct ccccggggac ccagcgaagg 42 



120 
180 
240 
300 
360 



480 



aggagccgca gccgccgccc cagcatcacg tcctctattt ccctggggat gtgcagaatt 
accatgaaat tatgactcgt catcctgaga attatcaatg ggaaaactgg agtctagaaa 540 



600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 



atgttgctac cattttagcc caccggttcc ccaatagtta tatttgggtg ataaaatgtt 
cccgaatgca tttgcacwwa ttcagctgct atgacaattt tgtgaaaagt aacatgtttg 
gtgccccaga acacaatact gactttggag cttttaagca cctttatatg ttattagtta 
atgcttttaa tttaagtcag aatagtttat caaagaaaag tttgaatgtt tggaataagg 
actccatagc atctaactgt agatccagtc cttctcatac tacgaatggt tgccagggag 
aaaaagtgag gacctgtgaa aaatctgatg agtctgccat gagtttttat ccaccatcac 
taaatgaygc atcttttact ttgattggat tcagtaaagg ttgtgttgkt ttgaatcagt 
tgctttttga attgaaagaa gccaagaaag acaagaacat agatgctttt atcaaaagca 
taagaacaat gtattggctg gatggtggtc attctggagg aagcaatact tgggttactt 
atccagaagt cttgaaagaa tttgcacaaa caggaattat cgttcacact catgtaacac 
cttaccaagt acgtgatcca atgagatctt ggattggaaa ggagcmcaag aaatttgttc 1200 
agatacttgg ggatcttggt atgcaggtga ctagccaaat tcattttaca aaggaagctc 
cttccataga gaatcacttc agggttcatg aagtattttg agattacagg tatattaatg 
aacttgttca gtggaagaac ataagcactt ttgagtgtta taaattcaga taatgggatg 
taattcatag ctgcattgtc agttttgggg tatgggggga agcacacatt cctaaaatgt 
gagtgtaatg tgcaatagta ttttttgctt gtgaatgtga gcagttatta atttggattg 
agttagaatt agttaatttg aaatctaaca aggtggtttg taataatgct gaggagatat 15 60 

aagaccctta aaatgaaagt tacaacattg ttcttataaa aggtaactaa aattgttact 1620 
gttggaaata actgattttc tgagtaatgt tttaaactaa tttggtgaca ttttaacagt 1680 
aattagctat tttgagtgga aatattttca tttctcttca aacaaaagca aaggtacgat 1740 
gctgttttct atcattttgg aataactgca ccctgccttt tgtgtttttg taaactcctt 1800 
gactcattct ttcatgtgtc accaagtact tttctcatra gagtcamcat atatttgttt 1860 
ccaaatgtcc acaagtgtnc aatagtgtaa aggtggtttt taaaamcata gccaggtgtg 1920 
gtggcacgtg cctttagttc cagctactca ggaggctaag gcagraggat tgcttgagcc 1980 
caggctgtgt ggttcaccat aattgtgttt gtgactagct actgcactcc aacctgggca 2040 



1260 
1320 
1380 
1440 
1500 



20 



acatagtggg acttcatctc taaaacaaaa caaaacaaaa ttacacttaa gcactattgt 210 0 

ttaattttta attgtcagtt tatcattatt ttgggtaaga cattctgggg tttcttgaat 216" 

cttgtccaaa aaccagttgt tttggaaaat tgctttaaat tgagcatatt tatgtatatt 000 
ggataaaaat gtactacaga gcaaatttca aatttttcat tatatcagtc tttttgaaag 
gatcaacttg gataaaataa atatataatg ctctatttgt tagagctcta ttaaaaagga 
aacagattcc atagatctaa gtcaatgttt ctccagaagc atgattttgt ctgccaaaag 

aaaatagctc tctttggcca aaatgcaaaa ttacattgct ataagaaaag ttacaaggga 2460 

aagtttgaag acacaaatga tttaattttg gctcaaaaac tgaatttgct taacactgct 2 52 0 

acataatttg ggtgaagttt ccttctgccc gtttttcttg acctagataa atacactttg ocon 
agaaatccag atctaataaa tgtcaaccaa cattgacatt gtaattgggt gattacaata 
aaaggtgagc agtttgttgt ttattaataa ttagcttttg caggtaatga aatagcaggg 

aagtaacatg ctgctttagg actaaaaaaa aaaaaaaaaa aaaaactcga 27 50 



2220 
2280 
2340 
2400 



2580 
2640 
2700 



<210> 38 
<211> 1538 
<212> DNA 
<213> Homo sapiens 

<400> 38 

cgcagcttga tggcgtcggg ctggagagcc gcagtcccgg ctgcagcacc tgggagaagg 
cagaccgtgt gagggggcct gtggcccagc gtgctgtggc ctcsgggagt gggaagtgga 



60 
120 



ggcaggagcc ttccttacac ttcgccatga gtttcctsat cgactccagc atcatgatta 180 
cctcccagat actatttttt ggatttgggt ggcttttctt catgcgccaa ttgtttaaag 
actatgagat acgtcagtat gttgtacagg tgatcttctc cgtgacgttt gcattttctt 
gcaccatgtt tgagctcatc atctttgaaa tcttaggagt attgaatagc agctcccgtt 
attttcactg gaaaatgaac ctgtgtgtaa ttctgctgat cctggttttc atggtgcctt 
tttacattgg ctattttatt gtgagcaata tccgactact gcataaacaa cgactgcttt 
tttcctgtct cttatggctg acctttatgt atttcttctg gaaactagga gatccctttc 540 
ccattctcag cccaaaacat gggatcttat ccatagaaca gctcatcagc cgggttggtg 
tgattggagt gactctcatg gctcttcttt ctggatttgg tgctgtcaac tgcccataca 



240 
300 
360 
420 
480 



600 
660 



cttacatgtc ttacttcctc aggaatgtga ctgacacgga tattctagcc ctggaacggc 720 

gactgctgca aaccatggat atgatcataa gcaaaaagaa aaggatggca atggcacgga 7 80 

gaacaatgtt ccagaagggg gaagtgcata acaaaccatc aggtttctgg ggaatgataa 840 

aaagtgttac cacttcagca tcaggaagtg aaaatcttac tcttattcaa caggaagtgg 900 

atgctttgga agaattaagc aggcagcttt ttctggaaac agctgatcta tatgctacca 960 

aggagagaat agaatactcc aaaaccttca aggggaaata ttttaatttt cttggttact 102 0 

ttttctctat ttactgtgtt tggaaaattt tcatggctac catcaatatt gtttttgatc 1080 

gagttgggaa aacggatcct gtcacaagag gcattgagat cactgtgaat tatctgggaa 1140 

tccaatttga tgtgaagttt tggtcccaac acatttcctt cattcttgtt ggaataatca 1200 
tcgtcacatc catcagagga ttgctgatca ctcttmccma ggtgatacta tgaccatgag 
tagcatcagc cagaacatga gagggagaac taactcaaga caatactcag cagagagcat 
cccgtgtgga tatgaggctg gtgtagaggc ggagaggagc caagaaacta aaggtgaaaa 
atacactgga actctggggc aagasatgtc tatggtagct gagccaaaca cgtaggattt 
ccgttttaag gttcacatgg aaaaggttat agctttgcct tgagattgac tcattaaaat 
cagagactgt aaaaaaaaaa aaaaaaaaaa gggcggcc 



1260 
1320 
1380 
1440 
1500 
1538 



<210> 39 

<211> 5065 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (2531) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (5063) 

<223> n equals a,t,g, or c 
<400> 39 

tttttttttt tttctttttc tatgggttat tttttattwt ttttawtttt atttwttatt 60 
atactttaag ttttagggta catgtgcaca atgtgcaggt tagttacata tgtatacatg 120 



21 



240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 



1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 



tgccatgctg gtgygctgca cccaytaact cgtcatytag cattaggtat atctccyaat 180 
gctatccctc ccccctcccc ccaccccaca acagtcccca gwgtgtgatg ttccccttcc 
tgtgtccatg tgwtctcatt gttcaattcc cacctatgag tgagaayatg cggtgtttgg 
ttttttgtyc ttgcgatagt ttrctgagaa tgatgrtttc caryttcatc catgtcccta 
caaaggacat gaactcatca ttttttatgg ctgcatagta ttccatggtg tatatgtgcc 
acattttctt aatccagtct atcattgttg gacatttggg ttggttccaa gtctttgcta 
ttgtgaatar tgccgcaata aacatacgtg tgcatgtgtc tttatagcag catgatttat 
artcctttgg gtatataccc agtaatggga tggctgggtc aaatggtatt tctagttcta 
gatccctgag gaatcgccac actgacttcc acaatggttg aactagttta cagtcccacc 
aacagtgtaa aagtgttcct atttctccac atcctctcca gcacctgttg tttcctgact 
ttttaatgat ygccattcta actggtgtga gatggtatct cattgtggtt ttgatttgca 
tttctctgat ggccagtgat gatgagcatt ttttcatgtg tyttttggct gcataaatgt 
cttcttttga gaagtgtctg ttcatatcct tygcccactt tttgatgggg ttgtttgttt 
ttttcttgta aatttgtttg agttcwttgt agattctgga tattagccct ttgtcagatg 
agtagrttgc aaaaattttc tcccattytg taggttgcct gttcactctg atggtagttt 
cttttgctgt gcagaagctc tttagtttaa ttagatccca tttgtcaatt ttggcttttg 
ttgccattgc ttttggtgtt ttagwcatga agtccttgcc catgcctatg tcctgaatgg 
tattgcctag gttttcttct agggttttta tggttttagg tctaacattt aagtctttaa 12 00 

tccatcttga attaattttt gtataaggtg taaggaaggg atccagtttc agctttctac 11fin 
atatggctag ccagttttcc cagcaccatt tattaaatag ggaatccttt ccccattkct 
tgtttttstc aggtttgtca aagatcagat rgttgtagat rtgyggyrtt atttctgagg 
gctctgttct gttccattgr tctatatctc tgttttggta ccagtaccat gctgttttgg 
ttactgtagc cttgtagtat agtttgaagt caggtagyrt gatgcctcca gctttgttct 
tttggcttag gattgacttg gcratgcggg ctcttttttg gttccatatg aactttaaag 
tagttttttc caattctgtg aagaaagtca ttggtagctt gatggggatg gcattgaatc 
tataaattac cttgggcagt atggccattt tcacgatatt gattcttcct acccatgagc 
atggaatgtt cttccatttg tttgtatcct cttttatttc rottgagcagt ggtttgtagt 1740 
tctccttgaa gaggtccttc acatcccttg taagttggat tcctaggtat tttattctct 1 Qnn 

ttgaagcaat tgtgaatggg agttcactca tgatttggct ctctgtttgt ctgttrttgg 
tgtataagaa tgcttgtgat ttttgcacat tgattttgta tcctgagact ttgctgaagt 
tgcttatcag cttaaggaga ttttgggctg agacratggg gttttctaga tatacaatca 19 8 0 

tgtcrtctgc aaacagggac aatttgactt cctcttttcc taattgaata ccctttattt ™dn 
ccttctcctg cctrattgcc ctggccagaa cttccaacac tatgttgaat aggagtggtg 
agagagggca tccctgtctt gtgccagttt tcaaagggaa tgcttccagt ttttgcccat 
tcagtatgat attggctgtg ggtttgtcat agatagctct tattattttg agatacgtcc 222 0 

catcaatacc taatttattg agagttttta gcatgaaggg ttgttgaatt ttgtcaaagg 
ccttttctgc atctattgag ataatcatgt ggtttttgtc tttggttctg tttatatgct 
ggattacatt tattgatttg cgtatrttga accagccttg catcccaggg atgaagccca 
cttgatcatg gtggataagc tttttgatgt gctgctggat tcggtttgcc agtattttat 
tgaggatttt tgcatcaatg ttcatcaagg atattggtct aaaattctct tttttkgttg 
tgtctctgcc nggctttggt atcaggatga tgctggcctc ataaaatgag ttagggagga 
ttccctcttt ttctattgat tggaatagtt tcagaaggaa tggtaccagy tcctccttgt 2 640 

acctctggta gaattcggct gtgaatccat ctggtcctgg actytttttg gttggtaagc 
tattrattat tgccwcaatt tcagakcctg ttattggtct attcagagat tcaacttctt 
cctggtttag tcttgggagr gtgtatgtgt cgaggaattt atccatttct tctagatttt 
ctagtttatt tgcrtagagg tgtttgtagt attctctgat ggtagtttgt atttctgtgg 
gatcggtggt gatatcccct ttatcatttt ttattgcgtc tatttgattc ttctctcttt 
tyttctttat tagtcttgct agcggtctat caattttgtt gatcytttca aaaaaccagc 
tcctggattc attrattttt tgaagggttt tttgtgtctc tatttccttc agttctgctc 3060 
tgattttagt tatttcttgc cttctgctag cttttgaatg tgtttgctct tgcttttcta 3120 
gttcttttaa ttgtgatgtt agggtgtcaa ttttggatct ttcctgcttt ctcttgtggg 3180 
catttagtgc tataaatttc cctctacaca ctgctttgaa tgygtcccag agattctggt ' 50/,n 
atgttgtgtc tttgttctcg ttggtttcaa agaacatctt tatttctgcc ttcatttcgt 
tatgtaccca gtagtcattc aggagcaggt tgttcagttt ccatgtagtt gagcggtttt 



1800 
1860 
1920 



2040 
2100 
2160 



2280 
2340 
2400 
2460 
2520 
2580 



2700 
2760 
2820 
2880 
2940 
3000 



3240 
3300 
3360 



gagtgagwtt cttaatcctg agttctagtt tgattgcact gtggtctgag agayagtttg 3420 

ttataatttc tgttctttta catttgctga ggagagcttt acttccaast atgtggtcaa iA Q n 
ttttggaata ggtgtggtgt ggtgctgaaa aaaatgtata ttctgttgat ttggggtgga 
gagttctgta gatgtctatt aggtccgctt ggtgcagagc tgagttcaat tcctgggtat 

ccttgttrac tttctgtctc gttgatctgt ctaatgttga cagtggggtg ttaaagtctc 3 660 

ccattattaw tgtgtgggag tctaagtctc tttgtaggtc actcaggact tgctttatga 3720 

atctgggtgc tcctgtattg ggtgcatata tatttaggat agttagctct tcttgttgaa 3780 

ttgatccctt taccattatg taatggcctt ctttgtctct tttgatcttt gttggtttaa 3840 

agtctgtttt atcagagact aggattgcaa cccctgcctt tttttgtttt ccatttgctt 3900 

ggtagatctt cctccatccy tttattttga gcctatgtgt gtctctgcac gtgagatggg 3960 

tttcctgaat acagcacact gatgggtctt gactctttat ccaatttgcc agtctgtgtc 4020 

ttttaattgg agcatttagy ccatttacat ttaaagttaa tattgttatg tgtgaatttg 4080 



3480 
3540 
3600 



22 



atcctgtcat tatgatgtta gctggttatt ttgctcgtta gttgatgcag tttcttccta 4140 
gyctcgatgg tctttacawt ttggcatgwt tttgcagygg ctggtaccgg ttgttccttt 
ccatgtttag ygcttccttc aggagctctt ttagggcagg cctggtggtg acaaaatctc 
tcagcatttg cttgtctgta aagkatttta tttctccttc acttatgaag cttagtttgg 
ctggatatga aattctgggt tgaaaattct tttctttaag aatgttgaat attggccccc 
actctcttct ggcttgtagr gtttctgccg agagatccgc tgttagtctg atgggcttcc 
ctttgwgggt aacccgacct ttctctctgg ctgcccttaa cattttttcc ttcatttcaa 
ctttggtgaa tctgacaatt atgtgtcttg gagttgctct tctcgaggag tatctttgtg 
gcgttctctg tatttcctga atctgaaygt tggcctgcct tgctagattg gggaagttct 
cctggataat atcctgcaga gtgttttcca acttggttcc attctccccr tcactttcag 4680 
gtacaccaat cagacgtaga tttggtcttt tcacatagtc ccatatttct tggaggcttt An " n 
gytcatttct ttttattctt ttttctctaa acttcccttc tcgcttcatt tcattcattt 
catcttccat ygctgatacc ctttcttcca gttgatcgca tcggctcctg aggcttctgc 
attcttcacg tagttctcga gggggggccc ggtacccaat tcgccctata gtgagtcgta 4920 
ttacaattca ctggccgtcg ttttacaacg tcgtgactgg gaaaaccctg gcgttaccca 4980 
acttaatcgc cttgcagcac atcccccttt cgccagctgg cgtaatagcg aagaggcccg 5040 
caccgatcgc ccttcccaaa aancc 50 65 



4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 



4740 
4800 
4860 



<210> 40 

<211> 4709 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (14) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (18) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (30) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (34) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (177) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (2213) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (3846) 

<223> n equals a,t,g, or c 



<400> 40 

ataccccccc tccntacngg aacgacccan ggangatttc ctctttttct atcgattgga 60 

atattttcag aaggaatgtt accagttcct ccttgtacct ctggtagaat tcagctgtga 12 0 

atccatctgg tcctggactc tttttggttg gtaagctatt gattattgcc acaatwncag 180 

agaacgccac aaagatactc ctcgagaaga gcaactccaa gacacataat tgtcagattc 240 

accaaagttg aaatgaagga aaaaatgtta agggcagcca gagagaaagg tcgggttacc 3 00 

cwcaaaggga agcccatcag actaacagcg gatctctcgg cagaaacyct acaagccaga 3 60 



23 



420 
480 



agagagtggg ggccaatatt caacattctt aaagaaaaga attttcaacc cagaatttca 
tatccagcca aactaagctt cataagtgaa ggagaaataa aatmctttac agacaagcaa 
atgctgagag attttgtcac caccaggcct gccctaaaag agctcctgaa ggaagcrcta 540 
aacatggaaa ggaacaaccg gtaccagccr ctgcaaaawc atgccaaawt gtaaagacca 600 
tcgagrctag gaagaaactg catcaactaa cgagcaaaat aaccagctaa catcataatg ssn 
acaggatcaa attcacacat aacaatatta actttaaatg taaatggact aaatgctcca 
attaaaagac acagactggc aaattggata aagagtcaag acccatcagt gtgctgtatt 
caggaaaccc atctcacgtg cagagacaca cataggctca aaataaargg atggaggaag 
atctaccaag caaatggaaa acaaaaaaag gcaggggttg caatcctagt ctctgataaa 
acagacttta aaccaacaaa gatcaaaaga gacaaagaag gccattacat aatggtaaag 
ggatcaattc aacaagaaga gctaactatc ctaaatatat atgcacccaa tacaggagca 
cccagattca taaagcaagt cctgagtgac ctacaaagag acttagactc ccacacawta 1080 
ataatgggag actttaacac cccactgtca acattagaca gatcaacgag acagaaagty 1140 
aacaaggata cccaggaatt gaactcagct ctgcaccaag cggacctaat agacatctac 12 0 0 

agaactctcc accccaaatc aacagaatat acattttttt cagcacccac acctattcca 12 6 0 

aaattgacca catasttgga agtaaagctc tcctcagcaa atgtaaaaga acagaaatta 132 0 

taacaaactr tctctcagac cacagtgcaa tcaaactaga actcaggatt aagaawctca 13 8 0 

ctcaaaaccg ctcaactaca tggaaactga acaacctgct cctgaatgac tactgggtac 1440 
ataacgaaat gaaggcagaa ataaagatgt tctttgaaac caacgagaac aaagacacaa 1500 
cataccagaa tctctgggac rcattcaaag cagtgtgtag agggaaattt atagcactaa 156 0 

atgcccacaa gagaaagcag gaaagatcca aaattgacac cctaacatca caattaaaag 162 0 

aactagaaaa gcaagagcaa acacattcaa aagctagcag aaggcaagaa ataactaara 1680 



660 
720 
780 
840 
900 
960 
1020 



tcagagcaga actgaaggaa atagagacac aaaaaaccct tcaaaaaaty aatgaatcca 
ggagctggtt ttttgaaarg atcaacaaaa ttgatagacc gctagcaaga ctaataaaga 1800 
araaaagaga gaagaatcaa atagacgcaa taaaaaatga taaaggggat atcaccaccg 186 0 

atcccacaga aatacaaact accatcagag aatactayaa acacctctay gcaaataaac 
tagaaaatct agaagaaatg gataaattcc tcgacacata cacyctccca agactaaacc 
aggaagaagt tgaatctctg aatagaccaa taacaggctc tgaaattgwg gcaataatya 
atagcttacc aaccaaaaar agtccaggac cagatggatt cacagccgaa ttctaccaga 
ggtacaagga ggarctggta ccattccttc tgaaactatt ccaatcaata gaaaaagagg 
gaatcctccc taactcattt tatgaggcca gcatcatcct gataccaaag ccnggcagag 
acacaacmaa aaaagagaat tttagaccaa tatccttgat gaacattgat gcaaaaatcc 
tcaataaaat actggcaaac cgaatccagc agcacatcaa aaagcttatc caccatgatc 2340 
aagtgggctt catccctggg atgcaaggct ggttcaayat acgcaaatca ataaatgtaa 2 400 

tccagcatat aaacagaacc aaagacaaaa accacatgat tatctcaata gatgcagaaa 24 60 

aggcctttga caaaattcaa caacccttca tgctaaaaac tctcaataaa ttaggtattg 2 52 0 

atgggacrta tytcaaaata ataagagcta tctatgacaa acccacagcc aatatcatac icon 
tgaatgggca aaaactggaa gcattccctt tgaaaactgg cacaagacag ggatgccctc 
tctcaccact cctattcaac atagtgttgg aagttctggc cagggcaaty aggcaggaga 
aggaaataaa gggtattcaa ttaggaaaag aggaagtcaa attgtccctg tttgcagayg 
acatgattgt atatctagaa aaccccatyg tctcagccca aaatctcctt aagctgataa 2 820 

gcaacttcag caaagtctca ggatacaaaa tcaatgtrca aaaatcacaa gcattcttat 2880 
acaccaataa cagacaaaca gagagccaaa tcatgagtga actcccattc acaattgctt 2940 

• ' ■ 3000 

3060 
3120 
3180 
3240 



1920 
1980 
2040 
2100 
2160 
2220 
2280 



2580 
2640 
2700 
2760 



caaagagaat aaaataccta ggaatccaac ttacaaggga tgtgaaggac ctcttcaagg 
agaactacaa accactgctc aakgaaataa aagaggatac aaacaaatgg aagaacattc 
catgctcatg ggtaggaaga atcaatatcg tgaaaatggc catactgccc aaggtaattt 
atagattcaa tgccatcccc atcaagctac caatgacttt cttcacagaa ttggaaaaaa 
ctactttaaa gttcatatgg aaccaaaaaa gagcccgcat ygccaagtca atcctaagcc 

aaaagaacaa agctggaggc atcacrctac ctgacttcaa actatactac aaggctacag 3300 

taaccaaaac agcatggtac tggtaccaaa acagagatat agaycaatgg aacagaacag 33 60 

agccctcaga aataayrccr cayatctaca acyatctgat ctttgacaaa cctgasaaaa 3420 

acaagmaatg gggaaaggat tccctattta ataaatggtg ctgggaaaac tggctagcca 3 48 0 

tatgtagaaa gctgaaactg gatcccttcc ttacacctta tacaaaaatt aattcaagat 3540 

ggattaaaga cttaaatgtt agacctaaaa ccataaaaac cctagaagaa aacctaggca 3600 

ataccattca ggacataggc atgggcaagg acttcatgwc taaaacacca aaagcaatgg 3660 

caacaaaagc caaaattgac aaatgggatc taattaaact aaagagcttc tgcacagcaa 3720 

aagaaactac catcagagtg aacaggcaac ctacaraatg ggagaaaatt tttgcaayct 3780 

.... .... 3840 



actcatctga caaagggcta atatccagaa tctacaawga actcaaacaa atttacaaga 

aaaaancaaa caaccccatc aaaaagtggg craaggatat gaacagacac ttctcaaaag 3 900 

aagacattta tgcagccaaa aracacatga aaaaatgctc atcatcactg gccatcagag 3 960 

aaatgcaaat caaaaccaca atgagatacc atctcacacc agttagaatg gcratcatta 4020 

aaaagtcagg aaacaacagg tgctggagag gatgtggaga aataggaaca cttttacact 4080 

gttggtggga ctgtaaacta gttcaaccat tgtggaagtc agtgtggcga ttcctcaggg 414 0 

atctagaact agaaatacca tttgacccag ccatcccatt actgggtata tacccaaagg 4200 

aytataaatc atgctgctat aaagacacat gcacacgtat gtttattgcg gcaytattca 4260 
caatagcaaa gacttggaac caacccaaat gtccaacaat gatagactgg attaagaar- 



4320 



24 



tgtggcacat atacaccatg gaatactatg cagccataaa aaatgatgag ttcatgtcct 4380 

ttgtagggac atggatgaar ytggaaayca tcattctcag yaaactatcg caagracaaa 4 440 

aaaccaaaca ccgcatrttc tcactcatag gtgggaattg aacaatgaga wcacatggac 450 0 

acaggaaggg gaacatcaca cwcyggggmc tgttgtgggg tggggggagg ggggagggat 45 60 

agcattagga gatataccta atgytaaatg aygagttaat gggtgcagca caccaacatg 462 0 

acacatgtat acatatgtaa caaacctgca crttgtgcac atgtacccta raacttaaag 4680 

4709 



tataataaaa aaaaaaagaa aaaagaatc 



<210> 41 

<211> 2248 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (2234) 

<223> n equals a,t,g, or c 



<220> 

<221> SITE 
<222> (2248) 

<223> n equals a,t,g, or c 



<400> 41 

gggcagtgag cgcaacgcaa ttaatgtgag ttagctcact cattaggcac cccaggcttt 
acactttatg cttccggctc gtatgttgtg tggaattgtg agcggataac aatttcacac 12 0 

aggaaacagc tatgaccatg attacgccaa gctcgaaatt aaccctcact aaagggaaca 1 on 

aaagctggag ctccaccgcg gtggcggccg ctctagaact agtggatccc ccgggctgca 
ggaattcggc acgagcggat tctctttccg cccgctccat ggcggtggat gcctgactgg 
aagcccgagt gggatgcggc tgacgcggaa gcggctctgc tcgtttctta tcgccctgta 
ctgcctattc tccctctacg ctgcctacca cgtcttcttc gggcgccgcc gccaggcgcc 
ggccgggtcc ccgcggggcc tcaggaaggg ggcggccccc gcgcgggaga gacgcggccg 480 
agaacagtcc actttggaaa gtgaagaatg gaatccttgg gaaggagatg aaaaaaatga c/m 
gcaacaacac agatttaaaa ctagccttca aatattagat aaatccacga aaggaaaaac 
agatctcagt gtacaaatct ggggcaaagc tgccattgtc caagctggca gcgtttctgc 
tcataaaaca ttctgaagaa ccttgtgggc cctctgtgta tgtcacagga ttcactccat 72 0 

■ ■ ' ' 780 

840 
900 
960 



180 
240 
300 
360 
420 



540 
600 
660 



tagatgggaa gctcctctgc agatcttttc tgagtaatcc cmtctccatt tctggcttct 
gctgagatgg ctgaggagac ctgcttgtat ctctgggagc atatttttga aggcttactt 
gatcccagcg atgtgactgc tcaatggaga gaaggaaagt caatcgtagg aagaacacag 
tacagcttca tcactggtcc agctgtaata ccagggtact tctccgttga tgtgaataat 
gtggtactca ttttaaatgg aagagaaaaa gcaaagatct tttatgccac ccagtggtta 1020 
ctttatgcac aaaatttagt gcaaattcaa aaactccagc atcttgctgt tgttttgctc 1080 
ggaaatgaac attgtgataa tgagtggata aacccattcc tcaaaagaaa tggaggcttc 1140 
gtggagctgc ttttcataat atatgacagc ccctggatta atgacgtgga tgtttttcag 1200 
tggcctttag gagtagcaac atacaggaat tttcctgtgg tggaggcaag ttggtcaatg 12 60 

ctgcatgatg agaggccata tttatgtaat ttcttaggaa cgatttatga aaattcatcc 1320 
agacaggcac taatgaacat tttgaaaaaa gatgggaacg ataagctttg ttgggtttca 13 80 

gcaagagaac actggcagcc tcaggaaaca aatgaaagtc ttaagaatta ccaagatgcc 1440 
ttgcttcaga gtgatctcac attgtgcccg gtcggagtaa acacagaatg ctatcgaatc 1500 
tatgaggctt gctcctatgg ctccattcct gtggtggaag acgtgatgac agctggcaac 1560 
tgtgggaata catctgtgca ccacggtgct cctctgcagt tactcaagtc catgggtgct 1620 
ccctttatct ttatcaagaa ctggaaggaa ctccctgctg ttttagaaaa agagaaaact 1680 
ataattttac aagaaaaaat tgaaagaaga aaaatgttac ttcagtggta tcagcacttc 1740 
aagacagagc ttaaaatgaa atttactaat attttagaaa gctcattttt aatgaataat 1800 
aaaagttaat tatctttttg agctaacatg tgatttttaa aatcattttg actactgggt 18 60 

gtataaatgt gtttgtgtgt gtatgtattt atagatgttc tttaaggtac ccttgaaaac 1 
tctacattat gtatgccaca taatgacatt tcagtcagtg gtagactaca tatatgatag 
tggtcccata agattataat ggagctgaaa aatttctatc gcctagtgat gtcatagcct 
agtgatgaca tatgtattgc aatacatcac tcacgtgttt gtggtgatac tggtgtaaac 
aaatctattg cactgccagt caagtaaaag tacagcaatt atgtcctgta cataatattt 
aataatgaca ataaatgact atgttactgg taaaaaaaaa aaaaaaaaaa actcgagggg 
ggcccgtccc aatnccctat agtrgcgn 



1920 
1980 
2040 
2100 
2160 
2220 
2248 



<210> 42 



25 



<211> 1037 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (12) 

<223> n equals a,t,g, or c 
<400> 42 

tcgacccacg cntccggata ggcacaggac aggagtaggc acctcgccta ctgctgctta 
acctttcagc ttctccaggc ccccaatcct gcttgcaccc agcttgggaa cgagacactg 
ctgagctgga agacttcgcg ggccacaggc acagccttcc tgctgctggc ggcgctgctg 
gggctgcctg gcaacggctt cgtggtgtgg agcttggcgg gctggcggcc tgcacggggg 
cgaccgctgg cggccacgct tgtgctgcac ctggcgctgg ccgacggcgc ggtgctgctg 
ctcacgccgc tctttgtggc cttcctgacc cggcaagcct ggccgctggg ccaggcgggc 
tgcaaggcgg tgtactacgt gtgcgcgctc agcatgtacg ccagcgtgct gctcaccggc 
ctgctcagcc tgcagcgctg cctcgcggtc acccgcccct tcctggcgcc tcggtgcgca 
gcccggccct ggcccgccgc ctgctgctgg cggtctggct ggccgccctg ttgctcgccg 
tcccggccgc cgtctaccgc cacctgtgga gggaccgcgt atgccagctg tgccacccgt 
cgccggtcca cgccgccgcc cacctgagcc tggagactct gaccgctttc gtgcttcctt 
tcgggctgat gctcggctgc tacagcgtga cgctggcacg gctgcggggc gcccgctggg 
gctccgggcg gcacggggcg cgggtgggcc ggctggtgag cgccatcgtg ccttcttcgg 
cttgctctgg gccccctacc acgcagtcaa ccttctgcag gcggtcgcag cgctggctcc 840 
accggaaggg gccttggcga agctgggcgg agccggccag gcggcgcgag cgggaactac 9 00 

ggccttggcc ttcttcagtt ctagcgtcaa cccggtgctc tacgtcttca ccgctggaga 960 
tctgctgccc cgggcaggtc cccgtttcct cacgcggctc ttcgaaggct ctggggaggc 1020 
ccgagggggc ggccgct 1037 



240 
300 
360 
420 
480 
540 
600 
660 
720 
780 



<210> 43 
<211> 2102 
<212> DNA 
<213> Homo sapiens 

<400> 43 

tccagaccat ctacaactgc acggcctgga acagcttcgg ctccgacact gagatcatcc 

ggctcaagga gcaaggttcg gaaatgaagt cgggagccgg gctggaacag agtctgtgcc 

gatggcgtca tcattggggt ggccgtagag ctggtgtggc cttcctcgtc cttatggcaa 

ccatcgtggc gttctgctgt gcccgttccc agagaaatct caaaggtgtt gtgtcagcca 

aaaatgatat ccgagtggaa attgtccaca aggaaccagc ctctggtcgg gagggtgagg 

agcactccac catcaagcag ctgatgatgg accggggtga attccagcaa gactcagtcc 

tgaaacagct ggaggtcctc aaagaagagg agaaagagtt tcagaacctg aaggacccca 

ccaatggcta ctacagcgtc aacaccttca aagagcacca ctcaaccccg accatctccc 

tctccagctg ccagcccgac ctgcgtcctg cgggyaagca gcgtgtgccc acaggcatgt 540 
ccttcaccaa catctacagc accctgagcg gccaggggcc tctacgacta cggcagcggt 600 

ttgtgytggg catgggcagc tcgtccatcg agytttgtga gcgggagttc cagagaggct 

ccctcagcga cagcagctcc ttcctggaca cgcagtgtga cagcagcgtc agcagcagcg 
gcaagcagga tggctatgtg cagttcgaca aggccagcaa ggcttctgct tcctcctccc 



120 
180 
240 
300 
360 
420 
80 



660 
720 
780 



a^-^^a '-^■3 =3 ~ =J - ZJ -> -< — — — 

accactccca gtcctcgtcc cagaactctg accccagtcg acccctgcag cggcggatgc 840 
agactcacgt ctaaggatca cacaccgcgg gtggggacgg gccagggaag aggtcagggc nnn 
acgttctggt tgtccaggga cgaggggtac tttgcagagg acaccagaat tggccacttc 
caggacagcc tcccagcgcc tctgccactg ccttccttcg aagctctgat caagcacaaa 
tctgggtccc caggtgctgt gtgccaragg tgggcgggtg gggagacaga cagaggctgc 
ggctgagtgc gctgtgctta gtgctggaca cccgtgtccc cggccctttc ctggaggccc 
ctctaccacc tgctctgccc acaggcacaa gtggcagcta taactctgct ttcatgaaac 
tgcggtccac tctctggtct ctctgtgggc tctacccctc rctgaccasa agctctacct 12 60 

acccctgtgc ctgtgctccc atacagccct ggggagaagg ggatgacgtc ttcccagcac 1 " n 
tgagctgccc cagaaacccc ggctccccac tgctgctcat agcccatacc ctggaggctg 
acaagccaga aatggccttg gctaaaggag cctctctctc accaggctgg ccgggagccc 
acccccaatt tgtttggtgt tttgtgtcca tactcttgca gttctgtcct tggacttgat 
gccgctgaac tctgcggtgg gaccggtccc gtcagagcct ggtgtactgg ggggagggag 15 6 0 

ggaggaggga gcctgtgctg acggagcacc tcgccgggtg tgcccctcct gggctgtgtg 162 0 

accccagcct ccccacccac ctcctgcttt gtgtactcct cccctccccc tcagcacaat 1680 
cggagttcat ataagaagtg cgggagcttc tctggtcagg gttctctgaa cacttatgga 1740 
gagagtgctt cctgggaagt gtggcgtttg aaggggctgg agggcaggtc tttaagatgg 1800 



900 
960 
1020 
1080 
1140 
1200 



1320 
1380 
1440 
1500 



26 



1860 



cgagactgcc cttctcagct gataaacaca agaacggcga tcctgtcttc agtaaggctc 
cacgagaaga gaggaagtat atctacacct caaccctcct agtcaccacc tgaaataaat 1920 



gttagggaca ctactccaac atgtttgttc tgttcttttg ttcctacaaa gccacaggaa 
gaacccaaga gctcatagaa tgcgttggga acccaaggtt ctctgccctc ctttgattca 
atcatcctag acaataaagg cagttgatag ctctgaaaaa aaaaaaaaaa aaaaaaaaaa 



ggagcccagc cctgcgccgc agaggactcc cgggactggc ggaggccccg ccctgcgacc 
gccggggctc ggggccacct cccggggctg ctgaccctca gcccgcactg ggagtgggct 
cctcggggtc gggcatctgc tgtcgctgcc tcggcccggg cagagccggg ccgcccgggg 
gcccgtctta gtgttctgcc ggaggaccca gccgcctcca atccctgaca gctccttggg 
ctgagttggg gacgccaggt cggtgggagg ctggtgaagg ggagcgggga ggggcagagg 
agttccccgg aacccgtgca gattaaagta actgtgaagt tttcaaaaaa aaaaaaaaaa 



2100 
2102 



<210> 44 
<211> 1362 
<212> DNA 
<213> Homo sapiens 

<400> 44 

tcgacccacg cgtccgggga tctggggtca ggcagcccgg ggggcttgga gagacttcca 
gaggaggcgc ggactcggta gcgcggcggg caaggcaggc gccatgaccc tgattgaagg 
ggtgggtgat gaggtgaccg tccttttctc ggtgcttgcc tgccttctgg tgctggccct 
tgcctgggtc tcaacgcaca ccgctgaggg cggggaccca ctgccccagc cgtcagggac 240 



120 
180 



300 
360 



cccaacgcca tcccagccca gcgcagcatg gcagctaccg acagcatgag aggggaggcc 
ccaggggcag agacccccag cctgagacac agaggtcaag ctgcacagcc agagcccagc 
acggggttca cagcaacacc gccagccccg gactccccgc aggagcccct cgtgctacgg 42- 
ctgaaattcc tcaatgattc agagcaggtg gccagggcct ggccccacga caccattggc 48u 
tccttgaaaa ggacccagtt tcccggccgg gaacagcagg tgcgactcat ctaccaaggg 540 
cagctgctag gcgacgacac ccagaccctg ggcagccttc acctccctcc caactgcgtt 
ctccactgcc acgtgtccac gagagtcggt cccccaaatc ccccctgccc gccggggtcc 
gagcccggcc cctccgggct ggaaatcggc agcctgctgc tgcccctgct gctcctgctg 
ttgctgctgc tctggtactg ccagatccag taccggccct tctttcccct gaccgccact 
ctgggcctgg ccggcttcac cctgctcctc agtctcctgg cctttgccat gtaccgcccg 
tagtgcctcc gcgggcgctt ggcagcgtcg ccggcccctc cggaccttgc tccccgcgcc 
gcggcgggag ctgctgcctg cccaggcccg cctctccggc ctgcctcttc ccgctgccct 960 



600 
660 
720 
780 
840 
900 



1020 
1080 
1140 
1200 
1260 
1320 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaagggcgg cc 13 62 

<210> 45 

<211> 390 

<212> DNA 

<213> Homo sapiens 

<400> 45 

ggcacgagcg tcttgccctt ctcccgattt tctgccccca ctttctaaag catgaaactc 60 

tttatgtaag ccccctgctc accatcctgc gtggagttcc cgcctcaagg ccctgcccct 120 

gggcctgaca ctcggagccc ttcccagtct accctcatcc ttcccctgcc cacaggccct 180 

cacatcttat ctggtcatgg aattatctgg cattctctgg caattttcag ccacctcctt 240 

ccccagctcc caggcctctt ggccctgaca tctttttata aaccaggaca gtgtttagga 3 00 
attaatgaga acccagacct cagacctgga tcctgagcag cagagcagtg gatgcccagg 
gctctcgctt aaaaaaaaaa aaaaaaaaaa 



360 
390 



<210> 46 

<211> 1546 

<212> DNA 

<213> Homo sapiens 

<400> 46 

ggcacgagtt cagccctgat ggcagttacg tggcggcagg ctctgctgag ggctctctgt 60 

atatctggag tgtgctcaca gggaaagtgg aaaaggttct ttcaaagcag cacagctcat 12 0 

ccatcaatgc ggtggcgtgg tcgccctctg gctcgcacgt tgtcagtgtg gacaaaggat 180 

gcaaagctgt gctgtgggca cagtactgac ggggctctca gggctgggag gaccccagtg 2 40 

ccctcctcag aagaagcaca tgggctcctg cagccctgtc ctggcaggtg atgtgctggg 3 00 

tatagcatgg acctcccaga gaagctcaag ctatgtggca ctgtagcttt gccgtgaatg 3 60 



27 



420 
480 



ggatttctga agatttgact gaggtctctc ttggcctgga agaataacac tgaaaaaacc 
tgacgctgcg gtcacttagc agaggctcag gttcttgcct tgggaaacac tactagctct 
gaccttccat acctcacttg ggggagcaca gggccccgct gggcctcctc accaacggca 540 
gtgccaaaat cagcccccac atcaaggtgg tgttctctgt gctttctctc gtccttccaa cnn 
agtcggttct ggcctaacgc atgtcccaac accttgggtt catttgcccg gtgaactcac 
tttaagcatt ggattaacgg aaactcccga actacagacc cctccctggt gggttgcatg 
aatgtgtctc attactgctg aaatgtcctc acatctcttt cactgttctt cagagctttc 
tggctctctt tcccccacaa aattcgacat atttaaaaat ctccgtgtgg ctttaaaaaa 
tggttttttg tttttttgtt tttttgaggt gggagaggat gtgtgaaaat cttttccagg 
gaaatgggtt cgctgcagag gtaaggatgt gttcctgtat cgatctgcag acacccagaa 
ggtgggtgca cactgcatgc ttgggggtgc caagggattc gagacctcca acatacttgt 
ctgaaggtgg tgattctggc catggcccct ctgccaagcc tgtgtgcgat gcccttggtg 
ctttagtgca agaagcctag gctcagaagc acagcagcgc catctttccg tttcaggggt 
tgtgatgaag gccaaggaaa aacatttatc tttactattt tacctacgta taaagtttta 
gttcattggg tgtgcgaaac acccttttta tcacttttaa atttgcactt tatttttttt 
cttccatgct tgttctctgg acatttgggg atgtgagtgt tagagctggt gagagaggag 
tcaggtggcc ttcccaccga tggtcctggc ctccacctgc cctctcttcc ctgcctgatc 
accgctttcc aatttgccct tcagagaact taagtcaagg agagttgaaa ttcacaggcc 
agggcacatc ttttatttat ttcattatgt tggccaacag aacttgattg taaataataa 
taaagaaatc tgttatatac ttttcaaaaa aaaaaaaaaa aaaaaa 1546 



600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 



<210> 47 
<211> 1643 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (5) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (59) 

<223> n equals a,t,g, or c 
<400> 47 

aaganagaaa ttaaccctca ctaaagggaa caaaagctgg agctccaccg cggtggcgnc 
cgctctagaa ctagtggatc ccccgggctg caggaattcg gcacgaggcc ctgatggcag 
ttacgtggcr gcaggctctg ctgagggctc tctgtatatc tggagtgtgc tcacagggaa 
agtggaaaag gttctttcaa agcagcacag ctcatccatc aatgcggtgg cgtggtcgcc 
ctctggctcg cacgttgtca gtgtggacaa aggatgcaaa gctgtgctgt gggcacagta 
ctgacggggc tctcagggct gggaggaccc cagtgccctc ctcagaagaa gcacatgggc 3 60 



120 



240 
300 



420 
480 



tcctgcagcc ctgtcctggc aggtgatgtg ctgggtatag catggacctc ccagagaagc 
tcaagctatg tggcactgta gctttgccgt gaatgggatt tctgaagatt tgactgaggt 

ctctcttggc ctggaagaat aacactgaaa aaacctgacg ctgcggtcac ttagcagagg 540 

ctcaggttct tgccttggga aacactacta gctctgacct tccatacctc acttggggga 600 

gcacagggcc ccgctggctt cctcaccaac ggcagtgcca aaatcagccc ccacatcaag 660 

gtggtgttct ctgtgctttc tctcgtcctt ccaaagtcgg ttctggccta acgcatgtcc 720 

caacaccttg ggttcatttg cccggtgaac tcactttaag cattggatta acggaaactc non 
ccgaactaca gacccctccc tggtgggttg catgaatgtg tctcattact gctgaaatgt 

cctcacatct cttccactgt tcttcagagc tttctggctc tctttcccca caaaattcga 900 

cacatttaaa aatctccgtg tggctttaaa aaatggtttt ttgttttttt gtttttttga 960 

ggtgggagag gatgtgtgaa aatcttttcc agggaaatgg gttcgctgca gaggtaagga 1020 

tgtgttcctg tatcgatctg cagacaccca gaaggtgggt gcacactgca tgcttggggg 10 8 0 

tgccaaggga ttcgagacct ccaacatact tgtctgaagg tggtgattct ggccatggcc 1140 

cctctgccaa gcctgtgtgc gatgcccttg gtgctttagt gcaagaagcc taggctcaga 1200 

agcacagcag cgccatcttt ccgtttcagg ggttgtgatg aaggccaagg aaaaacattt 12 6 0 

atctttacta ttttacctac gtataaagtt ttagttcatt gggtgtgcga aacacccttt 13 2 0 

ttatcacttt taaatttgca ctttattttt tttcttccat gcttgttctc tggacatttg 1380 

gggatgtgag tgttagagct ggtgagagag gagtcaggcg gccttcccac cgatggtcct 144 0 

ggcctccacc tgccctctct tccctgcctg atcaccgctt tccaatttgc ccttcagaga -11=™ 
acttaagtca aggagagttg aaattcacag gccagggcac atcttttatt tatttcatta 

tgttggccaa cagaacttga ttgtaaataa taataaagaa atctgttata tacttttcaa 162 0 

aaaaaaaaaa aaaaaaactc gag 1643 



780 
840 



1500 
1560 



28 



<210> 48 
<211> 652 
<212> DNA 
<213> Homo 



sapiens 



<220> 

<221> SITE 
<222> (1) 

<223> n equals a,t,g, or c 



<400> 48 

ncacctggtg gagggccgtg tgggaactwg tggrtccccc ggggtkgcmg ggaaaagaaa 
tttgtatata gcccaaactt aagactgtct caccagagct taaaggtgtt agctctggcc 
acagcagcgg cctcagtcac tcttcttaca tggattttga tgcaaattct gctccttttc 
tatttctcaa gatttctagc cccttcgagg gscccaaccc tcgaaggagt ccagtaaatg 
tgtaactcca ctctgccttg cctgtgctga aaacacatag aaagaggaac agaggaggca 
ggcacctgga ggtcagaatg gcagctggat tgtgaagaag gtgtggtttg catgcctggc 
agtgatgagc ttcttaggct tcattcttaa cctcggagca agactcattg tccagccaca 
agcagcgttg gcctccagag gcctccgtgg gcagggcctg ccctgtgaaa ctcaggtctk 480 
caagagaacc ttgagaccag gtgccgtggg ytggctggtt cacaaaggaa gacgggctyt 540 
atccatttcc aggaagagcg cccttgtctc cctgggagta atgtatgtgg gaccaggcaa 60 0 

gaggccagga gtggtgagga aacattccct tcttgtgaaa atgcaagcga gg " rco 



120 
180 
240 
300 
360 



652 



<210> 49 

<211> 1093 

<212> DNA 

<213> Homo sapiens 



<400> 49 

ggcacgagcg gcgccgacga gaagaactgc ttctcctgcc agcccggcac cttccactgc 
ggtaccaacc tgtgcatctt cgagacgtgg cgctgtgacg gccaggaaga ctgccaggac 
ggcagcgatg agcatgggtg cctggccgcc gtgccccgca aggtcatcac ggcggcgctc 
attggcagcc tggtgtgtgg cctgctgctg gtcatcgcgc tgggctgcgc cttcaagctc 
tactcactgc gcacgcagga atacagggcc ttcgagaccc agatgacgcg cctggaggct 
gagttcgtgc ggcgggaggc acccccatcc tatggtcagc tcatcgccca gggcctcatt 3 60 

ccacccgtgg aggactttcc tgtctacagt gcgtcccagg cctctgtgct gcagaatctt 420 
cgcacagcca tgcggagaca gatgcgtcgg cacgcctccc gccgggggcc ctcccgccgc Aon 
cgcctcggcc gcctctggaa ccggctcttt caccggccgc gggcgccccg aggccagatc 
ccactgctga ccgcagcacg cccctcacag accgtgctgg gcgatggctt cctccagcct 
gctccagggg ctgcccccga ccccccagca ccgctcatgg acacaggcag caccagggcg 
gccggagaca ggccccccag tgcccccggc cgtgcaccgg aggtgggacc ttcagggcca 
cccttgccct cgggcctgcg agacccagag tgcaggcccg tggacaagga cagaaaggtc 
tgcagggagc cactggcaga cggcccagct cctgcagatg cacctcggga gccctgctca 840 
gcccaggacc cgcaccccca ggtctccact gccagcagca ccctgggccc ccactcgcca nnn 
gagccactgg gggtctgcag gaaccccccg cccccctgct ccccaatgct ggaggccagc 
gatgatgagg ccctgttggt ctgttgaccg ctgggctcgc tggtgaccgc cacagccccg 
ctttgtaacc agggaataca cagtcatttc taaaaaaaaa aaaaaaaaaa aaaaaaaaaa 
aaaaaaaaaa aaa 



60 
120 
180 
240 
300 



480 
540 
600 
660 
720 
780 



900 
960 
1020 
1080 
1093 



<210> 50 

<211> 2752 

<212> DNA 

<213> Homo sapiens 



<400> 50 

ggcacgagga cgtcgtcgcc tcagcgccgg ctcccggccg ggccgcggcc gccgaccgtt 
gagccgccgg ctgagccgcc tgctgaagtc cctccctcag gaacccctcc gccaccctcc 12 0 

acctccgaac cgctctcgcg gcggcgaccc atgtgggggt tcaggctcct gcggtcgccg 



180 



ccgttgctgc tcctgctgcc gcagctcgga atcggaaacg cctcgtcctg ctctcaggcc 240 

agaaccatga acccgggcgg cagcggcggc gcgcgatgct ccctctcggc cgaggtgcgc 300 

cgccgtcagt gcctgcagct ttccaccgtg cctggagccg agccgcagcg cagcaacgaa 360 

ttgctcctgt tggcggcggc cggggaggga ctggagcggc aggacctccc cggggaccca 42 0 



29 



gcgaaggagg agccgcagcc gccgccccag catcacgtcc tctatttccc tggggatgtg 
cagaattacc atgaaattat gactcgtcat cctgagaatt atcaatggga aaactggagt 
ctagaaaatg ttgctaccat tttagcccac cggttcccca atagttatat ttgggtgata 
aaatgttccc gaatgcattt gcacaaattc agctgctatg acaattttgt gaaaagtaac 
acgtttggtg ccccagaaca caatactgac tttggagctt ttaagcacct ttatatgtta 
ttagttaatg cttttaattt aagtcagaat agtttatcaa agaaaagttt gaatgtttgg 
aataaggact ccatagcatc taactgtaga tccagtcctt ctcatactac gaatggttgc 840 
cagggagaaa aagtgaggac ctgtgaaaaa tctgatgagt ctgccatgag tttttatcca 9 00 

ccatcactaa atgacgcatc ttttactttg attggattca gtaaaggttg tgttgttttg 9 60 

aatcagttgc tttttgaatt gaaagaagcc aagaaagaca agaacataga tgcttttatc 1020 
aaaagcataa gaacaatgta ttggctggat ggtggtcatt ctggaggaag caatacttgg ' ,nQn 
gttacttatc cagaagtctt gaaagaattt gcacaaacag gaattatcgt tcacactcat 
gtaacacctt accaagtacg tgatccaatg agatcttgga ttggaaagga gcacaagaaa 
tttgttcaga tacttgggga tcttggtatg caggtgacta gccaaattca ttttacaaag 
gaagctcctt ccatagagaa tcacttcagg gttcatgaag tattttgaga ttacaggtat 
attaatgaac ttgttcagtg gaagaacata agcacttttg agtgttataa attcagataa 
tgggatgtaa ttcatagctg cattgtcagt tttggggtat ggggggaagc acacattcct 144 0 

aaaatgtgag tgtaatgtgc aatagtattt tttgcttgtg aatgtgagca gttattaatt 1500 
tggattgagt tagaattagt taatttgaaa tctacaaggt ggtttgtaat aatgctgagg 1560 
agatataaga cccttaaaat gaaagttaca acattgttct tataaaaggt aactaaaatt 162 0 

gttactgttg gaaataactg attttctgag taatgtttta aactaatttg gtgacatttt 1680 
aacagtaatt agctattttg agtggaaata ttttcatttc tcttcaaaca aaagcaaagg 1740 



tacgatgctg ttttctatca ttttggaata actgcaccct gccttttgtg tttttgtaaa 
ctccttgact cattctttca tgtgtcacca agtacttttc tcatgagagt caacatatat 
ttgtttccaa atgtccacaa gtgtacaata gtgtaaaggt ggtttttaaa aacatagcca 
ggtgtggtgg cacgtgcctt tagttccagc tactcaggag gctaaggcag gaggattgct 
tgagcccagg ctgtgtggtt caccataatt gtgtttgtga ctagctactt gcactccaac 
ctgggcaaca tagtgggaci ' ' ' ' i ~ J ~~ — = 



600 
660 
720 
780 



1080 
1140 
1200 
1260 
1320 
1380 



2160 
2220 



ctattgttta atttttaatt gtcagtttat cattattttg ggtaagacat tctggggttt 
cttgaatctt gtccaaaaac cagttgtttt ggaaaattgc tttaaattga gcatatttat 

gtatattgga taaaaatgta ctacagagca aatttcaaat ttttcattat atcagtcttt 2280 

ttgaaaggat caacttggat aaaataaata tataatgctc tatttgttag agctctatta 2340 

aaaaggaaac agattccata gatctaagtc aatgtttctc cagaagcatg attttgtctg 2400 

ccaaaagaaa atagctctct ttggccaaaa tgcaaaatta cattgctata agaaaagtta 2460 

caagggaaag tttgaagaca caaatgattt aattttggct caaaaactga atttgcttaa 2520 

cactgctaca taatttgggt gaagtttcct tctgcccgtt tttcttgacc tagataaata 2 5 80 

cactttgaga aatccagatc taataaatgt caaccaacat tgacattgta attgggtgat 2640 

tacaataaaa ggtgagcagt ttgttgttta ttaataatta gcttttgcag gtaatgaaat 2700 

agcagggaag taacatgctg ctttaggact aaaaaaaaaa aaaaaaaaaa aa 2 7 52 



<210> 51 

<211> 761 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (376) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (380) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (381) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (384) 

<223> Xaa equals any of the naturally occurring L-amino acids 



30 



<220> 

<221> SITE 
<222> (463) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (483) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (486) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (490) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 51 

Met Ala Leu Pro Ala Leu Gly Leu Asp Pro Trp Ser Leu Leu Gly Leu 
15 10 15 

Phe Leu Phe Gin Leu Leu Gin Leu Leu Leu Pro Thr Thr Thr Ala Gly 
20 25 30 

Gly Gly Gly Gin Gly Pro Met Pro Arg Val Arg Tyr Tyr Ala Gly Asp 
35 40 45 

Glu Arg Arg Ala Leu Ser Phe Phe His Gin Lys Gly Leu Gin Asp Phe 
50 55 60 

Asp Thr Leu Leu Leu Ser Gly Asp Gly Asn Thr Leu Tyr Val Gly Ala 
65 70 75 80 

Arg Glu Ala lie Leu Ala Leu Asp lie Gin Asp Pro Gly Val Pro Arg 
85 90 95 

Leu Lys Asn Met lie Pro Trp Pro Ala Ser Asp Arg Lys Lys Ser Glu 
100 105 110 

Cys Ala Phe Lys Lys Lys Ser Asn Glu Thr Gin Cys Phe Asn Phe lie 
115 120 125 

Arg Val Leu Val Ser Tyr Asn Val Thr His Leu Tyr Thr Cys Gly Thr 
130 135 140 

Phe Ala Phe Ser Pro Ala Cys Thr Phe lie Glu Leu Gin Asp Ser Tyr 
145 150 155 160 

Leu Leu Pro lie Ser Glu Asp Lys Val Met Glu Gly Lys Gly Gin Ser 
165 170 175 

Pro Phe Asp Pro Ala His Lys His Thr Ala Val Leu Val Asp Gly Met 
180 185 190 

Leu Tyr Ser Gly Thr Met Asn Asn Phe Leu Gly Ser Glu Pro lie Leu 
195 200 205 

Met Arg Thr Leu Gly Ser Gin Pro Val Leu Lys Thr Asp Asn Phe Leu 
210 215 220 

Arg Trp Leu His His Asp Ala Ser Phe Val Ala Ala lie Pro Ser Thr 
225 230 235 240 



31 



Gin Val Val Tyr Phe Phe Phe Glu Glu Thr Ala Ser Glu Phe Asp Phe 
245 250 255 

Phe Glu Arg Leu His Thr Ser Arg Val Ala Arg Val Cys Lys Asn Asp 
260 265 270 

Val Gly Gly Glu Lys Leu Leu Gin Lys Lys Trp Thr Thr Phe Leu Lys 
275 280 285 

Ala Gin Leu Leu Cys Thr Gin Pro Gly Gin Leu Pro Phe Asn Val lie 
290 295 300 

Arg His Ala Val Leu Leu Pro Ala Asp Ser Pro Thr Ala Pro His lie 
305 310 315 320 

Tyr Ala Val Phe Thr Ser Gin Trp Gin Val Gly Gly Thr Arg Ser Ser 
325 330 335 

Ala Val Cys Ala Phe Ser Leu Leu Asp lie Glu Arg Val Phe Lys Gly 
340 345 350 

Lys Tyr Lys Glu Leu Asn Lys Glu Thr Ser Arg Trp Thr Thr Tyr Arg 
355 360 365 

Gly Pro Glu Thr Asn Pro Arg Xaa Gly Ser Cys Xaa Xaa Gly Pro Xaa 
370 375 380 

Ser Asp Lys Ala Leu Thr Phe Met Lys Asp His Phe Leu Met Asp Glu 
385 390 395 400 

Gin Val Val Gly Thr Pro Leu Leu Val Lys Ser Gly Val Glu Tyr Thr 
405 410 415 

Arg Leu Ala Val Glu Thr Ala Gin Gly Leu Asp Gly His Ser His Leu 
420 425 430 

Val Met Tyr Leu Gly Thr Thr Thr Gly Ser Leu His Lys Ala Val Val 
435 440 445 

Ser Gly Asp Ser Ser Ala His Leu Val Glu Glu lie Gin Leu Xaa Pro 
450 455 460 

Asp Pro Glu Pro Val Arg Asn Leu Gin Leu Ala Pro Thr Gin Gly Ala 
465 470 475 480 

Val Phe Xaa Gly Phe Xaa Gly Gly Val Xaa Arg Val Pro Arg Ala Asn 
485 490 495 

Cys Ser Val Tyr Glu Ser Cys Val Asp Cys Val Leu Ala Arg Asp Pro 
500 505 510 

His Cys Ala Trp Asp Pro Glu Ser Arg Thr Cys Cys Leu Leu Ser Ala 
515 520 525 

Pro Asn Leu Asn Ser Trp Lys Gin Asp Met Glu Arg Gly Asn Pro Glu 
530 535 540 

Trp Ala Cys Ala Ser Gly Pro Met Ser Arg Ser Leu Arg Pro Gin Ser 
545 550 555 560 

Arg Pro Gin lie lie Lys Glu Val Leu Ala Val Pro Asn Ser lie Leu 
565 570 575 

Glu Leu Pro Cys Pro His Leu Ser Ala Leu Ala Ser Tyr Tyr Trp Ser 
580 585 590 



32 



His Gly Pro Ala Ala Val Pro Glu Ala Ser Ser Thr Val Tyr Asn Gly 
595 600 605 

Ser Leu Leu Leu lie Val Gin Asp Gly Val Gly Gly Leu Tyr Gin Cys 
610 615 620 

Trp Ala Thr Glu Asn Gly Phe Ser Tyr Pro Val lie Ser Tyr Trp Val 
625 630 635 640 

Asp Ser Gin Asp Gin Thr Leu Ala Leu Asp Pro Glu Leu Ala Gly lie 
645 650 655 

Pro Arg Glu His Val Lys Val Pro Leu Thr Arg Val Ser Gly Gly Ala 
660 665 670 

Ala Leu Ala Ala Gin Gin Ser Tyr Trp Pro His Phe Val Thr Val Thr 
675 680 685 

Val Leu Phe Ala Leu Val Leu Ser Gly Ala Leu lie lie Leu Val Ala 
690 695 700 

Ser Pro Leu Arg Ala Leu Arg Ala Arg Gly Lys Val Gin Gly Cys Glu 
705 710 715 720 

Thr Leu Arg Pro Gly Glu Lys Ala Pro Leu Ser Arg Glu Gin His Leu 
725 730 735 

Gin Ser Pro Lys Glu Cys Arg Thr Ser Ala Ser Asp Val Asp Ala Asp 
740 745 750 

Asn Asn Cys Leu Gly Thr Glu Val Ala 
755 760 



<210> 52 
<211> 305 
<212> PRT 

<213> Homo sapiens 
<400> 52 

Met Gly Arg Pro Arg Pro Arg Ala Ala Lys Thr Trp Met Phe Leu Leu 
15 10 15 

Leu Leu Gly Gly Ala Trp Ala Ala Cys Gly Ser Leu Asp Leu Leu Thr 
20 25 30 

Lys Leu Tyr Ala Glu Asn Leu Pro Cys Val His Leu Asn Pro Gin Trp 
35 40 45 

Pro Ser Gin Pro Ser His Cys Pro Arg Gly Trp Arg Ser Asn Pro Leu 
50 55 60 

Pro Pro Ala Ala Gly His Ser Arg Ala Gin Glu Asp Lys Val Leu Gly 
65 70 75 80 

Gly His Glu Cys Gin Pro His Ser Gin Pro Trp Gin Ala Ala Leu Phe 
85 90 95 

Gin Gly Gin Gin Leu Leu Cys Gly Gly Val Leu Val Gly Gly Asn Trp 
100 105 110 

Val Leu Thr Ala Ala His Cys Lys Lys Pro Lys Tyr Thr Val Arg Leu 
115 120 125 

Gly Asp His Ser Leu Gin Asn Lys Asp Gly Pro Glu Gin Glu He Pro 
130 135 140 



33 



Val Val Gin Ser lie Pro His Pro Cys Tyr Asn Ser Ser Asp Val Glu 
145 150 155 160 

Asp His Asn His Asp Leu Met Leu Leu Gin Leu Arg Asp Gin Ala Ser 
165 170 175 

Leu Gly Ser Lys Val Lys Pro He Ser Leu Ala Asp His Cys Thr Gin 
180 185 190 

Pro Gly Gin Lys Cys Thr Val Ser Gly Trp Gly Thr Val Thr Ser Pro 
195 200 205 

Arg Glu Asn Phe Pro Asp Thr Leu Asn Cys Ala Glu Val Lys lie Phe 
210 215 220 

Pro Gin Lys Lys Cys Glu Asp Ala Tyr Pro Gly Gin He Thr Asp Gly 
225 230 235 240 

Met Val Cys Ala Gly Ser Ser Lys Gly Ala Asp Thr Cys Gin Gly Asp 
245 250 255 

Ser Gly Gly Pro Leu Val Cys Asp Gly Ala Leu Gin Gly He Thr Ser 
260 265 270 

Trp Gly Ser Asp Pro Cys Gly Arg Ser Asp Lys Pro Gly Val Tyr Thr 
275 280 285 

Asn He Cys Arg Tyr Leu Asp Trp He Lys Lys He He Gly Ser Lys 
290 295 300 



<210> 53 

<211> 379 

<212> PRT 

<213> Homo sapiens 

<400> 53 

Met Asn Leu Cys Val He Leu Leu He Leu Val Phe Met Val Pro Phe 
15 10 15 

Tyr He Gly Tyr Phe He Val Ser Asn He Arg Leu Leu His Lys Gin 
20 25 30 

Arg Leu Leu Phe Ser Cys Leu Leu Trp Leu Thr Phe Met Tyr Phe Phe 
35 40 45 

Trp Lys Leu Gly Asp Pro Phe Pro He Leu Ser Pro Lys His Gly He 
50 55 60 

Leu Ser He Glu Gin Leu He Ser Arg Val Gly Val He Gly Val Thr 
65 70 75 80 

Leu Met Ala Leu Leu Ser Gly Phe Gly Ala Val Asn Cys Pro Tyr Thr 
85 90 95 

Tyr Met Ser Tyr Phe Leu Arg Asn Val Thr Asp Thr Asp He Leu Ala 
100 105 110 

Leu Glu Arg Arg Leu Leu Gin Thr Met Asp Met He He Ser Lys Lys 
115 120 125 

Lys Arg Met Ala Met Ala Arg Arg Thr Met Phe Gin Lys Gly Glu Val 



34 



His Asn Lys Pro Ser Gly Phe Trp Gly Met lie Lys Ser Val Thr Thr 
145 150 155 160 

Ser Ala Ser Gly Ser Glu Asn Leu Thr Leu lie Gin Gin Glu Val Asp 
165 170 175 

Ala Leu Glu Glu Leu Ser Arg Gin Leu Phe Leu Glu Thr Ala Asp Leu 
180 185 190 

Tyr Ala Thr Lys Glu Arg lie Glu Tyr Ser Lys Thr Phe Lys Gly Lys 
195 200 205 

Tyr Phe Asn Phe Leu Gly Tyr Phe Phe Ser lie Tyr Cys Val Trp Lys 
210 215 220 

He Phe Met Ala Thr He Asn He Val Phe Asp Arg Val Gly Lys Thr 
225 230 235 240 

Asp Pro Val Thr Arg Gly He Glu He Thr Val Asn Tyr Leu Gly He 
245 250 255 

Gin Phe Asp Val Lys Phe Trp Ser Gin His He Ser Phe He Leu Val 
260 265 270 

Gly lie lie He Val Thr Ser He Arg Gly Leu Leu He Thr Leu Thr 
275 280 285 

Lys Phe Phe Tyr Ala He Ser Ser Ser Lys Ser Ser Asn Val He Val 
290 295 300 

Leu Leu Leu Ala Gin He Met Gly Met Tyr Phe Val Ser Ser Val Leu 
305 310 315 320 

Leu He Arg Met Ser Met Pro Leu Glu Tyr Arg Thr He He Thr Glu 
325 330 335 

Val Leu Gly Glu Leu Gin Phe Asn Phe Tyr His Arg Trp Phe Asp Val 
340 345 350 

He Phe Leu Val Ser Ala Leu Ser Ser He Leu Phe Leu Tyr Leu Ala 
355 360 365 

His Lys Gin Ala Pro Glu Lys Gin Met Ala Pro 
370 375 



<210> 54 

<211> 228 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (207) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (217) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (218) 
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<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 54 

Met Asn lie Leu Cys Thr Cys Leu Leu Cys Val Leu Gin His Gin Ser 
15 10 15 

Ala Ser Ala Ser Tyr Ala Leu Gly Asn Thr Pro Arg His Arg Gin Ser 
20 25 30 

Leu Pro Arg Pro Ser Gly Gin Thr Ser Val Thr Thr Ser Cys Cys Asn 
35 40 45 

Leu Leu Thr Glu Leu Arg His Pro Ser Ser Ala Asp Phe Gly His Gin 
50 55 60 

Ser Ser Arg Phe Ser Leu Leu Glu Leu Arg His Pro Ser Ala Ala Ala 
65 70 75 80 

Cys Gly His Gin Asn Ser Arg Phe Ser Leu Leu Glu Leu Arg Arg Pro 
85 90 95 

Ser Ser Asp Ala Phe Gly His Gin Ser Ser Arg Leu Ser Leu Leu Asp 
100 105 110 

Leu Arg His Thr Ser Ala Ala Ala Phe Gly His Gin Asn Ser Arg Phe 
115 120 125 

Ser Leu Val Glu Leu Arg His Pro Ser Ser Asp Ala Phe Gly His Gin 
130 135 140 

Asn Ser Arg Phe Cys Phe Leu Asp Leu Arg His Pro Ser Ala Ala Ala 
145 150 155 160 

Phe Gly His Gin Asn Ser Arg Phe Ser His Val Glu Pro Arg His Pro 
165 170 175 

Ser Ser Ala Ala Phe Gly His Gin Asn Ser Arg Phe Ser Gly Leu Cys 
180 185 190 

Thr Leu Gly Cys Val Ala Ala Thr Pro Ala Pro Gly Phe Gin Xaa Phe 
195 200 205 

Gly Leu Arg Leu Gin Ala Thr Pro Xaa Xaa Ser Leu Val Leu Arg Leu 
210 215 220 



<210> 55 

<211> 552 

<212> PRT 

<213> Homo sapiens 

<400> 55 

Met Leu Lys Ala Ser Cys Leu Pro Leu Gly Phe lie Val Phe Leu Pro 
15 10 15 

Ala Val Leu Leu Leu Val Ala Pro Pro Leu Pro Ala Ala Asp Ala Ala 
20 25 30 

His Glu Phe Thr Val Tyr Arg Met Gin Gin Tyr Asp Leu Gin Gly Gin 
35 40 45 

Pro Tyr Gly Thr Arg Asn Ala Val Leu Asn Thr Glu Ala Arg Thr Met 
50 55 60 
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Ala Ala Glu Val Leu Ser Arg Arg Cys Val Leu Met Arg Leu Leu Asp 
65 70 75 80 

Phe Ser Tyr Glu Gin Tyr Gin Lys Ala Leu Arg Gin Ser Ala Gly Ala 
85 90 95 

Val Val lie lie Leu Pro Arg Ala Met Ala Ala Val Pro Gin Asp Val 
100 105 110 

Val Arg Gin Phe Met Glu lie Glu Pro Glu Met Leu Ala Met Glu Thr 
115 120 125 

Ala Val Pro Val Tyr Phe Ala Val Glu Asp Glu Ala Leu Leu Ser lie 
130 135 140 

Tyr Lys Gin Thr Gin Ala Ala Ser Ala Ser Gin Gly Ser Ala Ser Ala 
145 150 155 160 

Ala Glu Val Leu Leu Arg Thr Ala Thr Ala Asn Gly Phe Gin Met Val 
165 170 175 

Thr Ser Gly Val Gin Ser Lys Ala Val Ser Asp Trp Leu lie Ala Ser 
180 185 190 

Val Glu Gly Arg Leu Thr Gly Leu Gly Gly Glu Asp Leu Pro Thr lie 
195 200 205 

Val lie Val Ala His Tyr Asp Ala Phe Gly Val Ala Pro Trp Leu Ser 
210 215 220 

Leu Gly Ala Asp Ser Asn Gly Ser Gly Val Ser Val Leu Leu Glu Leu 
225 230 235 240 

Ala Arg Leu Phe Ser Arg Leu Tyr Thr Tyr Lys Arg Thr His Ala Ala 
245 250 255 

Tyr Asn Leu Leu Phe Phe Ala Ser Gly Gly Gly Lys Phe Asn Tyr Gin 
260 265 270 

Gly Thr Lys Arg Trp Leu Glu Asp Asn Leu Asp His Thr Asp Ser Ser 
275 280 285 

Leu Leu Gin Asp Asn Val Ala Phe Val Leu Cys Leu Asp Thr Val Gly 
290 295 300 

Arg Gly Ser Ser Leu His Leu His Val Ser Lys Pro Pro Arg Glu Gly 
305 310 315 320 

Thr Leu Gin His Ala Phe Leu Arg Glu Leu Glu Thr Val Ala Ala His 
325 330 335 

Gin Phe Pro Glu Val Arg Phe Ser Met Val His Lys Arg lie Asn Leu 
340 345 350 

Ala Glu Asp Val Leu Ala Trp Glu His Glu Arg Phe Ala lie Arg Arg 
355 360 365 

Leu Pro Ala Phe Thr Leu Ser His Leu Glu Ser His Arg Asp Gly Gin 
370 375 380 

Arg Ser Ser lie Met Asp Val Arg Ser Arg Val Asp Ser Lys Thr Leu 
385 390 395 400 

Thr Arg Asn Thr Arg lie lie Ala Glu Ala Leu Thr Arg Val lie Tyr 
405 410 415 
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Asn Leu Thr Glu Lys Gly Thr Pro Pro Asp Met Pro Val Phe Thr Glu 
420 425 430 

Gin Met Gin lie Gin Gin Glu Gin Leu Asp Ser Val Met Asp Trp Leu 
435 440 445 

Thr Asn Gin Pro Arg Ala Ala Gin Leu Val Asp Lys Asp Ser Thr Phe 
450 455 460 

Leu Ser Thr Leu -Glu His His Leu Ser Arg Tyr Leu Lys Asp Val Lys 
465 470 475 480 

Gin His His Val Lys Ala Asp Lys Arg Asp Pro Glu Phe Val Phe Tyr 
485 490 495 

Asp Gin Leu Lys Gin Val Met Asn Ala Tyr Arg Val Lys Pro Ala Val 
500 505 510 

Phe Asp Leu Leu Leu Ala Val Gly lie Ala Ala Tyr Leu Gly Met Ala 
515 520 525 

Tyr Val Ala Val Gin His Phe Ser Leu Leu Tyr Lys Thr Val Gin Arg 
530 535 540 

Leu Leu Val Lys Ala Lys Thr Gin 
545 550 

<210> 56 
<211> 385 
<212> PRT 

<213> Homo sapiens 
<400> 56 

Met Ser Phe lie Met Lys Leu His Arg His Phe Gin Arg Thr Val lie 
15 10 15 

Leu Leu Ala Thr Phe Cys Met Val Ser lie lie lie Ser Ala Tyr Tyr 
20 25 30 

Leu Tyr Ser Gly Tyr Lys Gin Glu Asn Glu Leu Ser Glu Thr Ala Ser 
35 40 45 

Glu Val Asp Cys Gly Asp Leu Gin His Leu Pro Tyr Gin Leu Met Glu 
50 55 60 

Val Lys Ala Met Lys Leu Phe Asp Ala Ser Arg Thr Asp Pro Thr Val 
65 70 75 80 

Leu Val Phe Val Glu Ser Gin Tyr Ser Ser Leu Gly Gin Asp lie lie 
85 90 95 

Met lie Leu Glu Ser Ser Arg Phe Gin Tyr His lie Glu lie Ala Pro 
100 105 110 

Gly Lys Gly Asp Leu Pro Val Leu lie Asp Lys Met Lys Gly Lys Tyr 
115 120 125 

lie Leu lie lie Tyr Glu Asn lie Leu Lys Tyr lie Asn Met Asp Ser 
130 135 140 

Trp Asn Arg Ser Leu Leu Asp Lys Tyr Cys Val Glu Tyr Gly Val Gly 
145 150 155 160 

Val lie Gly Phe His Lys Thr Ser Glu Lys Ser Val Gin Ser Phe Gin 
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Leu Lys Gly Phe Pro Phe Ser lie Tyr Gly Asn Leu Ala Val Lys Asp 
180 185 190 

Cys Cys lie Asn Pro His Ser Pro Leu lie Arg Val Thr Lys Ser Ser 
195 200 205 

Lys Leu Glu Lys Gly Ser Leu Pro Gly Thr Asp Trp Thr Val Phe Gin 
210 215 220 

lie Asn His Ser Ala Tyr Gin Pro Val lie Phe Ala Lys Val Lys Thr 
225 230 235 240 

Pro Glu Asn Leu Ser Pro Ser lie Ser Lys Gly Ala Phe Tyr Ala Thr 
245 250 255 

lie lie His Asp Leu Gly Leu His Asp Gly lie Gin Arg Val Leu Phe 
260 265 270 

Gly Asn Asn Leu Asn Phe Trp Leu His Lys Leu lie Phe lie Asp Ala 
275 280 285 

lie Ser Phe Leu Ser Gly Lys Arg Leu Thr Leu Ser Leu Asp Arg Tyr 
290 295 300 

lie Leu Val Asp lie Asp Asp lie Phe Val Gly Lys Glu Gly Thr Arg 
305 310 315 320 

Met Asn Thr Asn Asp Val Lys Val Arg Leu Tyr Phe Leu Lys Phe Gin 
325 330 335 

Ser Ser Val His Leu Pro Ala Gly lie Gin Leu Ser Gin Phe Val Leu 
340 345 350 

Gin Leu Gly Tyr Pro Gly His Gly He Tyr Trp Glu Ser Leu Gly Asn 
355 360 365 

Leu Gly Leu Ser Leu Thr Leu Asn Gin Leu Arg Arg Leu Cys He Ser 
370 375 380 

He 
385 



<210> 57 

<211> 190 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (155) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (180) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 57 

Met Leu Val Leu Ala Thr Leu Ala Ala Leu Phe He Leu Thr Thr Ala 
15 10 15 



Val Leu Ala Glu Arg Leu Phe Arg Arg Ala Leu Arg Pro Asp Pro Ser 
20 25 30 
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His Arg Ala Pro Thr Leu Val Trp Arg Pro Gly Gly Glu Leu Trp lie 
35 40 45 

Glu Pro Met Gly Thr Ala Arg Lys Arg Ser Glu Asp Trp Tyr Gly Ser 
50 55 60 

Ala Val Pro Leu Leu Thr Asp Arg Ala Pro Glu Pro Pro Thr Gin Val 
65 70 75 80 

Gly Thr Leu Glu Ala Arg Ala Thr Ala Pro Pro Ala Pro Ser Ala Pro 
85 90 95 

Asn Ser Ala Pro Ser Asn Leu Gly Pro Gin Thr Val Leu Glu Val Pro 
100 105 110 

Ala Arg Ser Thr Phe Trp Gly Pro Gin Pro Trp Glu Gly Arg Pro Pro 
115 120 125 

Ala Thr Gly Leu Val Ser Trp Ala Glu Pro Glu Gin Arg Pro Glu Ala 
130 135 140 

Ser Val Gin Phe Gly Ser Pro Gin Ala Arg Xaa Gin Arg Pro Gly Ser 
145 150 155 160 

Pro Asp Pro Glu Trp Gly Leu Gin Pro Arg Val Thr Leu Glu Gin He 
165 170 175 

Ser Ala Phe Xaa Lys Arg Glu Gly Arg Thr Ser Val Gly Phe 
180 185 190 



<210> 58 

<211> 57 

<212> PRT 

<213> Homo sapiens 

<400> 58 

Met Ala Val Ser Val He Phe Cys Gin Lys Leu Lys Thr Gly Ser Val 
15 10 15 

Lys Leu Trp He Gin Met Leu Leu Trp Leu Gin Phe Ser Val Ala Cys 
20 25 30 

Leu Arg Leu Arg Lys Gly Gly Lys Trp Ser Pro Trp Gly Leu Met Leu 
35 40 45 



Lys Glu Val lie Trp Lys Asp Cys Arg 
50 55 



<210> 59 

<211> 443 

<212> PRT 

<213> Homo sapiens 



<400> 59 

Met Arg Leu Thr Arg Lys Arg Leu Cys Ser Phe Leu lie Ala Leu Tyr 
15 10 15 

Cys Leu Phe Ser Leu Tyr Ala Ala Tyr His Val Phe Phe Gly Arg Arg 
20 25 30 

Arg Gin Ala Pro Ala Gly Ser Pro Arg Gly Leu Arg Lys Gly Ala Ala 
35 40 45 
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Pro Ala Arg Glu Arg Arg Gly Arg Glu Gin Ser Thr Leu Glu Ser Glu 
50 55 60 

Glu Trp Asn Pro Trp Glu Gly Asp Glu Lys Asn Glu Gin Gin His Arg 
65 70 75 80 

Phe Lys Thr Ser Leu Gin lie Leu Asp Lys Ser Thr Lys Gly Lys Thr 
85 90 95 

Asp Leu Ser Val Gin lie Trp Gly Lys Ala Ala lie Gly Leu Tyr Leu 
100 105 110 

Trp Glu His lie Phe Glu Gly Leu Leu Asp Pro Ser Asp Val Thr Ala 
115 120 125 

Gin Trp Arg Glu Gly Lys Ser lie Val Gly Arg Thr Gin Tyr Ser Phe 
130 135 140 

lie Thr Gly Pro Ala Val He Pro Gly Tyr Phe Ser Val Asp Val Asn 
145 150 155 160 

Asn Val Val Leu He Leu Asn Gly Arg Glu Lys Ala Lys lie Phe Tyr 
165 170 175 

Ala Thr Gin Trp Leu Leu Tyr Ala Gin Asn Leu Val Gin lie Gin Lys 
180 185 190 

Leu Gin His Leu Ala Val Val Leu Leu Gly Asn Glu His Cys Asp Asn 
195 200 205 

Glu Trp lie Asn Pro Phe Leu Lys Arg Asn Gly Gly Phe Val Glu Leu 
210 215 220 

Leu Phe lie lie Tyr Asp Ser Pro Trp lie Asn Asp Val Asp Val Phe 
225 230 235 240 

Gin Trp Pro Leu Gly Val Ala Thr Tyr Arg Asn Phe Pro Val Val Glu 
245 250 255 

Ala Ser Trp Ser Met Leu His Asp Glu Arg Pro Tyr Leu Cys Asn Phe 
260 265 270 

Leu Gly Thr He Tyr Glu Asn Ser Ser Arg Gin Ala Leu Met Asn lie 
275 280 285 

Leu Lys Lys Asp Gly Asn Asp Lys Leu Cys Trp Val Ser Ala Arg Glu 
290 295 300 

His Trp Gin Pro Gin Glu Thr Asn Glu Ser Leu Lys Asn Tyr Gin Asp 
305 310 315 320 

Ala Leu Leu Gin Ser Asp Leu Thr Leu Cys Pro Val Gly Val Asn Thr 
325 330 335 

Glu Cys Tyr Arg He Tyr Glu Ala Cys Ser Tyr Gly Ser He Pro Val 
340 345 350 

Val Glu Asp Val Met Thr Ala Gly Asn Cys Gly Asn Thr Ser Val His 
355 360 365 

His Gly Ala Pro Leu Gin Leu Leu Lys Ser Met Gly Ala Pro Phe He 
370 375 380 

Phe He Lys Asn Trp Lys Glu Leu Pro Ala Val Leu Glu Lys Glu Lys 
385 390 395 400 
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Thr lie lie Leu Gin Glu Lys lie Glu Arg Arg Lys Met Leu Leu Gin 
405 410 415 

Trp Tyr Gin His Phe Lys Thr Glu Leu Lys Met Lys Phe Thr Asn lie 
420 425 430 

Leu Glu Ser Ser Phe Leu Met Asn Asn Lys Ser 
435 440 



<210> 60 
<211> 211 
<212> PRT 

<213> Homo sapiens 
<400> 60 

Met Tyr Ala Ser Val Leu Leu Thr Gly Leu Leu Ser Leu Gin Arg Cys 
15 10 15 

Leu Ala Val Thr Arg Pro Ser Trp Arg Leu Gly Cys Ala Ala Arg Pro 
20 25 30 

Gly Pro Pro Leu Leu Leu Ala Val Trp Leu Ala Ala Leu Leu Leu Ala 
35 40 45 

Val Pro Ala Ala Val Tyr Arg His Leu Trp Arg Asp Arg Val Cys Gin 
50 55 60 

Leu Cys His Pro Ser Pro Val His Ala Ala Ala His Leu Ser Leu Glu 
65 70 75 80 

Thr Leu Thr Ala Phe Val Leu Pro Phe Gly Leu Met Leu Gly Cys Tyr 
85 90 95 

Ser Val Thr Leu Ala Arg Leu Arg Gly Ala Arg Trp Gly Ser Gly Arg 
100 105 110 

His Gly Ala Arg Val Gly Arg Leu Val Ser Ala lie Val Leu Pro Ser 
115 120 125 

Ala Cys Ser Gly Pro Pro Thr Thr Gin Ser Thr Phe Cys Arg Arg Ser 
130 135 140 

Gin Arg Trp Leu His Arg Lys Gly Pro Trp Arg Ser Trp Ala Glu Pro 
145 150 155 160 

Ala Arg Arg Arg Glu Arg Glu Leu Arg Pro Trp Pro Ser Ser Val Leu 
165 170 175 

Ala Ser Thr Arg Cys Ser Thr Ser Ser Pro Leu Glu lie Cys Cys Pro 
180 185 190 

Gly Gin Val Pro Val Ser Ser Arg Gly Ser Ser Lys Ala Leu Gly Arg 
195 200 205 



<210> 61 
<211> 151 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 



<222> (137) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 61 

Met Leu Leu Phe Asn Trp lie Cys lie Val lie Thr Gly Leu Ala Met 
15 10 15 

Asp Met Gin Leu Leu Met lie Pro Leu lie Met Ser Val Leu Tyr Val 
20 25 30 

Trp Ala Gin Leu Asn Arg Asp Met lie Val Ser Phe Trp Phe Gly Thr 
35 40 45 

Arg Phe Lys Ala Cys Tyr Leu Pro Trp Val lie Leu Gly Phe Asn Tyr 
50 55 60 

lie lie Gly Gly Ser Val lie Asn Glu Leu lie Gly Asn Leu Val Gly 
65 70 75 80 

His Leu Tyr Phe Phe Leu Met Phe Arg Tyr Pro Met Asp Leu Gly Gly 
85 90 95 

Arg Asn Phe Leu Ser Thr Pro Gin Phe Leu Tyr Arg Trp Leu Pro Ser 
100 105 110 

Arg Arg Gly Gly Val Ser Gly Phe Gly Val Pro Pro Ala Ser Met Arg 
115 120 125 

Arg Ala Ala Asp Gin Asn Gly Gly Xaa Gly Arg His Asn Trp Gly Gin 
130 135 140 

Gly Phe Arg Leu Gly Asp Gin 
145 150 

<210> 62 

<211> 118 

<212> PRT 

<213> Homo sapiens 

<400> 62 

Met Ser Arg Ser Val Ala Leu Ala Val Leu Ala Leu Leu Ser Leu Ser 
15 10 15 

Gly Leu Glu Ala lie Gin Arg Glu Ser Ser Pro Thr Leu Pro Ala Leu 
20 25 30 

Val Leu Pro Leu Pro Leu Cys Thr Leu Cys Gly Pro Arg Cys Ala Leu 
35 40 45 

Ser Leu Arg Asp Phe Pro Ser Pro Ser Ser Pro Trp Trp Pro Ala Val 
50 55 60 

Gly Leu Val Gin Gly Trp lie Ser Gly Lys Arg Arg Gly Gly Leu Gly 
65 70 75 80 

Val Gly Lys Gly Val Arg Thr Arg Asp Ala Arg Tyr Leu Pro Leu Ser 
85 90 95 

Ala Gly Ser Arg Gly Asp Leu Trp Pro Thr Ala Thr Gly Gly Ser Gly 
100 105 110 
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<210> 63 

<211> 322 

<212> PRT 

<213> Homo sapiens 

<400> 63 

Met Ala Val lie lie Gly Val Ala Val Gly Ala Gly Val Ala Phe Leu 
15 10 15 

Val Leu Met Ala Thr lie Val Ala Phe Cys Cys Ala Arg Ser Gin Arg 
20 25 30 

Asn Leu Lys Gly Val Val Ser Ala Lys Asn Asp lie Arg Val Glu lie 
35 40 45 

Val His Lys Glu Pro Ala Ser Gly Arg Glu Gly Glu Glu His Ser Thr 
50 55 60 

lie Lys Gin Leu Met Met Asp Arg Gly Glu Phe Gin Gin Asp Ser Val 
65 70 75 80 

Leu Lys Gin Leu Glu Val Leu Lys Glu Glu Glu Lys Glu Phe Gin Asn 
85 90 95 

Leu Lys Asp Pro Thr Asn Gly Tyr Tyr Ser Val Asn Thr Phe Lys Glu 
100 105 110 

His His Ser Thr Pro Thr lie Ser Leu Ser Ser Cys Gin Pro Asp Leu 
115 120 125 

Arg Pro Ala Gly Lys Gin Arg Val Pro Thr Gly Met Ser Phe Thr Asn 
130 135 140 

lie Tyr Ser Thr Leu Ser Gly Gin Gly Arg Leu Tyr Asp Tyr Gly Ser 
145 150 155 160 

Gly Leu Cys Trp Ala Trp Ala Ala Arg Pro Ser Ser Phe Val Ser Gly 
165 170 175 

Ser Ser Arg Glu Ala Pro Ser Ala Thr Ala Ala Pro Ser Trp Thr Arg 
180 185 190 

Ser Val Thr Ala Ala Ser Ala Ala Ala Ala Ser Arg Met Ala Met Cys 
195 200 205 

Ser Ser Thr Arg Pro Ala Arg Leu Leu Leu Pro Pro Pro Thr Thr Pro 
210 215 220 

Ser Pro Arg Pro Arg Thr Leu Thr Pro Val Asp Pro Cys Ser Gly Gly 
225 230 235 240 

Cys Arg Leu Thr Ser Lys Asp His Thr Pro Arg Val Gly Thr Gly Gin 
245 250 255 

Gly Arg Gly Gin Gly Thr Phe Trp Leu Ser Arg Asp Glu Gly Tyr Phe 
260 265 270 

Ala Glu Asp Thr Arg lie Gly His Phe Gin Asp Ser Leu Pro Ala Pro 
275 280 285 

Leu Pro Leu Pro Ser Phe Glu Ala Leu lie Lys His Lys Ser Gly Ser 
290 295 300 

Pro Gly Ala Val Cys Gin Arg Trp Ala Gly Gly Glu Thr Asp Arg Gly 
305 310 315 320 
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Cys Gly 



<210> 64 

<211> 41 

<212> PRT 

<213> Homo sapiens 

<400> 64 

Met Ala Gin Cys Cys Leu Trp Leu Gly Ser Trp Val Leu Asp Met Ala 
15 10 15 

Ser Cys Ser Pro Phe Ser Thr Gly lie Trp Lys Thr Ser Met Glu Leu 
20 25 30 

Gin Pro Ser Leu Gly Ser Val Gin Ser 
35 40 



<210> 65 

<211> 152 

<212> PRT 

<213> Homo sapiens 

<220> 

<2 21> SITE 
<222> (73) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (106) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 65 

Met Arg Thr Cys Gly lie Trp Phe Cys Phe Cys Thr Ser Ser Leu Arg 
15 10 15 

lie Met Ala Ser Ser Phe Thr Tyr Val Ala Ala Lys Asn Met lie Ser 
20 25 30 

Leu Leu Leu Trp Leu His Ser Glu Met Gly Lys Val Pro Leu Ser Pro 
35 40 45 

Ser Gin Gly Val Arg Trp Gly Cys Asp Ser Leu Leu Gin Cys Pro Ala 
50 55 60 

Ala Gin Thr Ser Met Gly Gly Met Xaa Thr Gly Arg Leu Trp Gly Ser 
65 70 75 80 

Asp Pro Lys Ala Val Ser Arg Gly Glu Ala Pro Val Gly Val Cys Tyr 
85 90 95 

Arg Val Leu Phe Gin Phe Ser Arg Pro Xaa Ala Ala Cys Val Leu Ser 
100 105 110 

Ser lie Arg Pro Leu Pro Tyr Arg Lys Asp Arg Gly Leu Ser Val Ser 
115 120 125 

Leu Gly Ser Cys Leu Gly Val Leu Glu Glu Ser Asp His Thr Trp Ala 
130 135 140 

Trp Arg Leu Ser Thr Arg Phe Cys 
145 150 
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<210> 66 

<211> 45 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (37) 

<223> Xaa equals any of the naturally occurring L-ammo acids 
<220> 

<221> SITE 
<222> (42) 

<223> Xaa equals any of the naturally occurring L-ammo acids 
<400> 66 

Met lie Leu Phe Leu Leu Leu Pro Leu Pro Cys Gly Ala Phe Leu Gin 
15 10 15 

Phe Phe Thr Trp Leu Thr Leu Thr Gin Pro Leu Lys Phe Ser Ser Gly 
20 25 30 

Ala lie Ser Ser Xaa Lys Gly Thr Ser Xaa Ser Pro Asp 
35 40 45 



<210> 67 
<211> 72 
<212> PRT 

<213> Homo sapiens 
<400> 67 

Met Gly His Tyr Leu Leu Leu Leu Thr Leu His Pro Pro Ala Thr His 
15 10 15 

Pro Ser Leu Ser Arg Val Leu Cys Val Leu Trp Cys Leu Ser Leu Trp 
20 25 30 

Thr Gly Gin Lys lie Thr Gin Asp Asn Ala Met Pro Phe Thr Leu Asp 
35 40 45 

Ser Val Val Phe Met Phe Ser Gin Leu Glu Cys Phe Ser Leu Met Ala 
50 55 60 

Ala Thr Gly Ser Tyr lie Val Leu 
65 70 



<210> 68 
<211> 362 
<212> PRT 

<213> Homo sapiens 
<400> 68 

Met Thr Leu lie Glu Gly Val Gly Asp Glu Val Thr Val Leu Phe Ser 
15 10 15 

Val Leu Ala Cys Leu Leu Val Leu Ala Leu Ala Trp Val Ser Thr His 
20 25 30 

Thr Ala Glu Gly Gly Asp Pro Leu Pro Gin Pro Ser Gly Thr Pro Thr 
35 40 45 

Pro Ser Gin Pro Ser Ala Ala Met Ala Ala Thr Asp Ser Met Arg Gly 
50 55 60 
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Glu Ala Pro Gly Ala Glu Thr Pro Ser Leu Arg His Arg Gly Gin Ala 
65 70 75 80 

Ala Gin Pro Glu Pro Ser Thr Gly Phe Thr Ala Thr Pro Pro Ala Pro 
85 90 95 

Asp Ser Pro Gin Glu Pro Leu Val Leu Arg Leu Lys Phe Leu Asn Asp 
100 105 110 

Ser Glu Gin Val Ala Arg Ala Trp Pro His Asp Thr lie Gly Ser Leu 
115 120 125 

Lys Arg Thr Gin Phe Pro Gly Arg Glu Gin Gin Val Arg Leu lie Tyr 
130 135 140 

Gin Gly Gin Leu Leu Gly Asp Asp Thr Gin Thr Leu Gly Ser Leu His 
145 150 155 160 

Leu Pro Pro Asn Cys Val Leu His Cys His Val Ser Thr Arg Val Gly 
165 170 175 

Pro Pro Asn Pro Pro Cys Pro Pro Gly Ser Glu Pro Arg Pro Leu Arg 
180 185 190 

Ala Gly Asn Arg Gin Pro Ala Ala Ala Pro Ala Ala Pro Ala Val Ala 
195 200 205 

Ala Ala Leu Val Leu Pro Asp Pro Val Pro Ala Leu Leu Ser Pro Asp 
210 215 220 

Arg His Ser Gly Pro Gly Arg Leu His Pro Ala Pro Gin Ser Pro Gly 
225 230 235 240 

Leu Cys His Val Pro Pro Val Val Pro Pro Arg Ala Leu Gly Ser Val 
245 250 255 

Ala Gly Pro Ser Gly Pro Cys Ser Pro Arg Arg Gly Gly Ser Cys Cys 
260 265 270 

Leu Pro Arg Pro Ala Ser Pro Ala Cys Leu Phe Pro Leu Pro Trp Ser 
275 280 285 

Pro Ala Leu Arg Arg Arg Gly Leu Pro Gly Leu Ala Glu Ala Pro Pro 
290 295 300 

Cys Asp Arg Arg Gly Ser Gly Pro Pro Pro Gly Ala Ala Asp Pro Gin 
305 310 315 320 

Pro Ala Leu Gly Val Gly Ser Ser Gly Ser Gly lie Cys Cys Arg Cys 
325 330 335 

Leu Gly Pro Gly Gin Ser Arg Ala Ala Pro Gly Ala Arg Leu Ser Val 
340 345 350 

Leu Pro Glu Asp Pro Ala Ala Ser Asn Pro 
355 360 

<210> 69 

<211> 103 

<212> PRT 

<213> Homo sapiens 



<400> 69 

Met Ala Ser Leu Arg Ser Gin His Gly Pro Gly Ala Pro Glu Ser Leu 
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15 10 15 

Arg Lys Val Leu Met Pro Ser Ser Met Gly Leu Leu Leu lie Leu Tyr 
20 25 30 

Ala Arg Leu Pro Pro Ser Leu Val Gly Gin Ala Gly Arg Trp lie Gly 
35 40 45 

Trp Ala Gly Arg Ala Gly Gly Gin Ala Val Arg Gin Pro Ser Pro Thr 
50 55 60 

Val Leu lie Asp Gly Val Glu Cys Ser Asp Val Lys Phe Phe Gin Leu 
65 70 75 80 

Ala Ala Gin Trp Ser Ser His Val Lys His Phe Pro lie Cys lie Phe 
85 90 95 

Gly His Ser Lys Ala Thr Phe 
100 



<210> 70 

<211> 90 

<212> PRT 

<213> Homo sapiens 

<400> 70 

Met Ala Val Thr Trp Arg Gin Ala Leu Leu Arg Ala Leu Cys lie Ser 
15 10 15 

Gly Val Cys Ser Gin Gly Lys Trp Lys Arg Phe Phe Gin Ser Ser Thr 
20 25 30 

Ala His Pro Ser Met Arg Trp Arg Gly Arg Pro Leu Ala Arg Thr Leu 
35 40 45 

Ser Val Trp Thr Lys Asp Ala Lys Leu Cys Cys Gly His Ser Thr Asp 
50 55 60 

Gly Ala Leu Arg Ala Gly Arg Thr Pro Val Pro Ser Ser Glu Glu Ala 
65 70 75 80 

His Gly Leu Leu Gin Pro Cys Pro Gly Arg 
85 90 



<210> 71 

<211> 43 

<212> PRT 

<213> Homo sapiens 

<400> 71 

Met Arg Trp lie Trp Leu Thr Leu Thr Phe Gly lie Thr Ser Gin Leu 
15 10 15 

Ala Ser Gly Lys Leu Ser Lys Tyr Trp Ala lie Val Phe Glu Asp Arg 
20 25 30 

Ser Leu Glu Ser Tyr Val Ser Lys Phe Lys Cys 
35 40 



<210> 72 

<211> 53 

<212> PRT 

<213> Homo sapie: 



<400> 72 

Met Leu Met Arg Tyr Lys Ser Tyr Phe Phe lie Ser lie Leu Leu Leu 
15 10 15 

Cys Cys Phe Phe Phe Leu lie Leu Gin Val Tyr Lys Leu Ser Phe Lys 
20 25 30 

lie Leu Ser Gin Asp Phe Lys Asn Cys Arg Val Leu Val Trp Arg Ser 
35 40 45 

Leu Pro Ser Phe Ser 
50 



<210> 73 

<211> 105 

<212> PRT 

<213> Homo sapiens 

<400> 73 

Met Ser Phe Leu Gly Phe lie Leu Asn Leu Gly Ala Arg Leu lie Val 
15 10 15 

Gin Pro Gin Ala Ala Leu Ala Ser Arg Gly Leu Arg Gly Gin Gly Leu 
20 25 30 

Pro Cys Glu Thr Gin Val Cys Lys Arg Thr Leu Arg Pro Gly Ala Val 
35 40 45 

Gly Trp Leu Val His Lys Gly Arg Arg Ala Leu Ser lie Ser Arg Lys 
50 55 60 

Ser Ala Leu Val Ser Leu Gly Val Met Tyr Val Gly Pro Gly Lys Arg 
65 70 75 80 

Pro Gly Val Val Arg Lys His Ser Leu Leu Val Lys Met Gin Ala Arg 
85 90 95 

Gly Lys Glu Val Ser Pro Thr Met Cys 
100 105 



<210> 74 

<211> 192 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (48) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (49) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (78) 

<223> Xaa equals any of the naturally occurring L-amino acids 



<400> 74 

Met Trp Leu Leu Cys Val Ala Leu Ala Val Leu Ala Trp Gly Phe Leu 
15 10 15 



49 



Trp Val Trp Asp Ser Ser Glu Arg Met Lys Ser Arg Glu Gin Gly Gly 
20 25 30 

Arg Leu Gly Ala Glu Ser Arg Thr Leu Leu Val lie Ala His Pro Xaa 
35 40 45 

Xaa Glu Ala Met Phe Phe Ala Pro Thr Val Leu Gly Leu Ala Arg Leu 
50 55 60 

Arg His Trp Val Tyr Leu Leu Cys Phe Ser Ala Val Phe Xaa Arg Glu 
65 70 75 80 

Leu Ser Glu Tyr Thr Glu Val Leu Pro Leu Asn Pro Ser Gin Pro Arg 
85 90 95 

Asp Arg Ser Gly Arg Leu Thr Trp Trp Val Gly Gly Arg Arg Gin Leu 
100 105 110 

Ala Tyr Tyr Ala Ser Arg lie Glu Glu Gin Arg Asn Ser Cys Ser Trp 
115 120 125 

Leu Tyr Ser Val Pro Ala Phe Pro Leu Gly Thr Pro Pro Val Leu Val 
130 135 140 

lie Leu Trp Asn Phe Phe Leu Phe Val Glu Gly Ala Arg lie Leu Thr 
145 150 155 160 

Leu Leu Tyr Ser Thr Arg Asn Asn Leu Cys Cys lie Val Pro Ala Gin 
165 170 175 

Ser Leu Lys Leu Thr Ser Asn Asp Ser Lys Arg Pro Ser Cys Cys Leu 
180 185 190 



<210> 75 

<211> 56 

<212> PRT 

<213> Homo sapiens 

<400> 75 

Met Trp Arg Cys lie Phe Ser Met Met Cys Phe Ala Val Leu Leu Glu 
15 10 15 

Gly Ser Phe Ser Glu lie Ser Leu Ser lie Ser Ser Ser Ser Leu Phe 
20 25 30 

Arg Gly Trp Pro Arg Asp Ser Val Leu Ser Asp Thr Arg Leu Ala Arg 
35 40 45 

Thr Leu Ser Thr Asp Ser Thr Phe 
50 55 



<210> 76 
<211> 59 
<212> PRT 

<213> Homo sapiens 
<400> 76 

Met Thr Pro Ser Leu Leu Ser Glu Lys Leu Cys Ser Leu Phe Phe Val 



50 



Leu Leu Gly lie Ala Ser Ala Ala Phe Val Ser Ala Leu Trp Ala Trp 
20 25 30 

Ser Ser His Thr Glu Arg Leu Thr Ala Glu Pro Ser Ser Ser lie Thr 



35 



Cys Leu Ser Pro Pro Trp Phe Phe Phe Pro Phe 
50 55 



45 



<210> 77 

<211> 385 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (64) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (68) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (159) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (269) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (348) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 77 

Met Trp Gly Phe Arg Leu Leu Arg 
1 5 

Pro Gin Leu Gly lie Gly Asn Ala 
20 

Met Asn Pro Gly Gly Ser Gly Gly 

35 40 

Val Arg Arg Arg Gin Cys Leu Gin 
50 55 

Pro Gin Arg Xaa Asn Glu Leu Leu 
65 70 

Leu Glu Arg Gin Asp Leu Pro Gly 
85 

Pro Pro Pro Gin His His Val Leu 
100 

Tyr His Glu lie Met Thr Arg His 
115 120 

Trp Ser Leu Glu Asn Val Ala Thr 



Ser Pro 
10 

Ser Ser 
25 

Ala Arg 

Leu Ser 

Leu Leu 

Asp Pro 
90 

Tyr Phe 
105 



Pro Glu 



Pro Leu 

Cys Ser 

Cys Ser 

Thr Val 
60 

Ala Ala 
75 

Ala Lys 
Pro Gly 
Asn Tyr 
Ala His 



Leu Leu 

Gin Ala 
30 

Leu Ser 
45 

Pro Gly 

Ala Gly 

Glu Glu 

Asp Val 
110 

Gin Trp 
125 

Arg Phe 



Leu Leu 
15 

Arg Thr 

Ala Glu 

Ala Xaa 

Glu Gly 
80 

Pro Gin 
95 

Gin Asn 
Glu Asn 



Pro Asn 
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Ser Tyr lie Trp Val lie Lys Cys Ser Arg Met His Leu His Xaa Phe 
145 150 155 160 

Ser Cys Tyr Asp Asn Phe Val Lys Ser Asn Met Phe Gly Ala Pro Glu 
165 170 175 

His Asn Thr Asp Phe Gly Ala Phe Lys His Leu Tyr Met Leu Leu Val 
180 185 190 

Asn Ala Phe Asn Leu Ser Gin Asn Ser Leu Ser Lys Lys Ser Leu Asn 
195 200 205 

Val Trp Asn Lys Asp Ser lie Ala Ser Asn Cys Arg Ser Ser Pro Ser 
210 215 220 

His Thr Thr Asn Gly Cys Gin Gly Glu Lys Val Arg Thr Cys Glu Lys 
225 230 235 240 

Ser Asp Glu Ser Ala Met Ser Phe Tyr Pro Pro Ser Leu Asn Asp Ala 
245 250 255 

Ser Phe Thr Leu lie Gly Phe Ser Lys Gly Cys Val Xaa Leu Asn Gin 
260 265 270 

Leu Leu Phe Glu Leu Lys Glu Ala Lys Lys Asp Lys Asn lie Asp Ala 
275 280 285 

Phe lie Lys Ser lie Arg Thr Met Tyr Trp Leu Asp Gly Gly His Ser 
290 295 300 

Gly Gly Ser Asn Thr Trp Val Thr Tyr Pro Glu Val Leu Lys Glu Phe 
305 310 315 320 

Ala Gin Thr Gly lie lie Val His Thr His Val Thr Pro Tyr Gin Val 
325 330 335 

Arg Asp Pro Met Arg Ser Trp lie Gly Lys Glu Xaa Lys Lys Phe Val 
340 345 350 

Gin lie Leu Gly Asp Leu Gly Met Gin Val Thr Ser Gin lie His Phe 
355 360 365 

Thr Lys Glu Ala Pro Ser lie Glu Asn His Phe Arg Val His Glu Val 
370 375 380 

Phe 
385 



<210> 78 
<211> 292 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (288) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (289) 

<223> Xaa equals any of the naturally occurring L-amino acids 
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<400> 78 

Met Asn Leu Cys Val He Leu Leu He Leu Val Phe Met Val Pro Phe 
15 10 15 

Tyr He Gly Tyr Phe He Val Ser Asn He Arg Leu Leu His Lys Gin 
20 25 30 

Arg Leu Leu Phe Ser Cys Leu Leu Trp Leu Thr Phe Met Tyr Phe Phe 
35 40 45 

Trp Lys Leu Gly Asp Pro Phe Pro He Leu Ser Pro Lys His Gly He 
50 55 60 

Leu Ser He Glu Gin Leu He Ser Arg Val Gly Val He Gly Val Thr 
65 70 75 80 

Leu Met Ala Leu Leu Ser Gly Phe Gly Ala Val Asn Cys Pro Tyr Thr 
85 90 95 

Tyr Met Ser Tyr Phe Leu Arg Asn Val Thr Asp Thr Asp He Leu Ala 
100 105 110 

Leu Glu Arg Arg Leu Leu Gin Thr Met Asp Met He He Ser Lys Lys 
115 120 125 

Lys Arg Met Ala Met Ala Arg Arg Thr Met Phe Gin Lys Gly Glu Val 
130 135 140 

His Asn Lys Pro Ser Gly Phe Trp Gly Met He Lys Ser Val Thr Thr 
145 150 155 160 

Ser Ala Ser Gly Ser Glu Asn Leu Thr Leu He Gin Gin Glu Val Asp 
165 170 175 

Ala Leu Glu Glu Leu Ser Arg Gin Leu Phe Leu Glu Thr Ala Asp Leu 
180 185 190 

Tyr Ala Thr Lys Glu Arg He Glu Tyr Ser Lys Thr Phe Lys Gly Lys 
195 200 205 

Tyr Phe Asn Phe Leu Gly Tyr Phe Phe Ser He Tyr Cys Val Trp Lys 
210 215 220 

He Phe Met Ala Thr He Asn He Val Phe Asp Arg Val Gly Lys Thr 
225 230 235 240 

Asp Pro Val Thr Arg Gly He Glu He Thr Val Asn Tyr Leu Gly He 
245 250 255 

Gin Phe Asp Val Lys Phe Trp Ser Gin His He Ser Phe He Leu Val 
260 265 270 

Gly He He He Val Thr Ser He Arg Gly Leu Leu He Thr Leu Xaa 
275 280 285 

Xaa Val He Leu 
290 



<211> 65 
<212> PRT 

<213> Homo sapiens 



<400> 79 

Met He Trp Leu Ser Val Cys Leu Leu Leu Val Tyr Lys Asn Ala Cys 
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15 10 15 

Asp Phe Cys Thr Leu lie Leu Tyr Pro Glu Thr Leu Leu Lys Leu Leu 
20 25 30 

lie Ser Leu Arg Arg Phe Trp Ala Glu Thr Met Gly Phe Ser Arg Tyr 
35 40 45 

Thr lie Met Ser Ser Ala Asn Arg Asp Asn Leu Thr Ser Ser Phe Pro 
50 55 60 



Asn 
65 



<210> 80 

<211> 1010 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (25) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (104) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (194) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (362) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (525) 

<2 23> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (643) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (649) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (656) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (660) 

<223> Xaa equals any of the naturally occurring L-amino acids 



:220> 
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<221> SITE 
<222> (731) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (770) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (777) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (790) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (800) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (825) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (987) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (996) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (1003) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 80 

Met Lys Ala Glu lie Lys Met Phe Phe Glu Thr Asn Glu Asn Lys Asp 
15 10 15 

Thr Thr Tyr Gin Asn Leu Trp Asp Xaa Phe Lys Ala Val Cys Arg Gly 
20 25 30 

Lys Phe lie Ala Leu Asn Ala His Lys Arg Lys Gin Glu Arg Ser Lys 
35 40 45 

lie Asp Thr Leu Thr Ser Gin Leu Lys Glu Leu Glu Lys Gin Glu Gin 
50 55 60 

Thr His Ser Lys Ala Ser Arg Arg Gin Glu lie Thr Lys lie Arg Ala 
65 70 75 80 

Glu Leu Lys Glu lie Glu Thr Gin Lys Thr Leu Gin Lys lie Asn Glu 
85 90 95 

Ser Arg Ser Trp Phe Phe Glu Xaa lie Asn Lys lie Asp Arg Pro Leu 
100 105 110 
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Ala Arg Leu lie Lys Lys Lys Arg Glu Lys Asn Gin lie Asp Ala lie 
115 120 125 

Lys Asn Asp Lys Gly Asp lie Thr Thr Asp Pro Thr Glu lie Gin Thr 
130 135 140 

Thr lie Arg Glu Tyr Tyr Lys His Leu Tyr Ala Asn Lys Leu Glu Asn 
145 150 155 160 

Leu Glu Glu Met Asp Lys Phe Leu Asp Thr Tyr Thr Leu Pro Arg Leu 
165 170 175 

Asn Gin Glu Glu Val Glu Ser Leu Asn Arg Pro He Thr Gly Ser Glu 
180 185 190 

He Xaa Ala He lie Asn Ser Leu Pro Thr Lys Lys Ser Pro Gly Pro 
195 200 205 

Asp Gly Phe Thr Ala Glu Phe Tyr Gin Arg Tyr Lys Glu Glu Leu Val 
210 215 220 

Pro Phe Leu Leu Lys Leu Phe Gin Ser He Glu Lys Glu Gly He Leu 
225 230 235 240 

Pro Asn Ser Phe Tyr Glu Ala Ser He He Leu He Pro Lys Pro Gly 
245 250 255 

Arg Asp Thr Thr Lys Lys Glu Asn Phe Arg Pro He Ser Leu Met Asn 
260 265 270 

He Asp Ala Lys He Leu Asn Lys He Leu Ala Asn Arg He Gin Gin 
275 280 285 

His He Lys Lys Leu He His His Asp Gin Val Gly Phe He Pro Gly 
290 295 300 

Met Gin Gly Trp Phe Asn He Arg Lys Ser He Asn Val He Gin His 
305 310 315 320 

He Asn Arg Thr Lys Asp Lys Asn His Met He He Ser He Asp Ala 
325 330 335 

Glu Lys Ala Phe Asp Lys He Gin Gin Pro Phe Met Leu Lys Thr Leu 
340 345 ' 350 

Asn Lys Leu Gly He Asp Gly Thr Tyr Xaa Lys He He Arg Ala He 
355 360 365 

Tyr Asp Lys Pro Thr Ala Asn He He Leu Asn Gly Gin Lys Leu Glu 
370 375 380 

Ala Phe Pro Leu Lys Thr Gly Thr Arg Gin Gly Cys Pro Leu Ser Pro 
385 390 395 400 

Leu Leu Phe Asn He Val Leu Glu Val Leu Ala Arg Ala He Arg Gin 
405 410 415 

Glu Lys Glu He Lys Gly He Gin Leu Gly Lys Glu Glu Val Lys Leu 
420 425 430 

Ser Leu Phe Ala Asp Asp Met He Val Tyr Leu Glu Asn Pro He Val 
435 440 445 

Ser Ala Gin Asn Leu Leu Lys Leu He Ser Asn Phe Ser Lys Val Ser 
450 455 460 
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Gly Tyr Lys lie Asn Val Gin Lys Ser Gin Ala Phe Leu Tyr Thr Asn 
465 470 475 480 

Asn Arg Gin Thr Glu Ser Gin lie Met Ser Glu Leu Pro Phe Thr lie 
485 490 495 

Ala Ser Lys Arg lie Lys Tyr Leu Gly lie Gin Leu Thr Arg Asp Val 
500 505 510 

Lys Asp Leu Phe Lys Glu Asn Tyr Lys Pro Leu Leu Xaa Glu lie Lys 
515 520 525 

Glu Asp Thr Asn Lys Trp Lys Asn lie Pro Cys Ser Trp Val Gly Arg 
530 535 540 

lie Asn lie Val Lys Met Ala lie Leu Pro Lys Val lie Tyr Arg Phe 
545 550 555 560 

Asn Ala lie Pro lie Lys Leu Pro Met Thr Phe Phe Thr Glu Leu Glu 
565 570 575 

Lys Thr Thr Leu Lys Phe lie Trp Asn Gin Lys Arg Ala Arg lie Ala 
580 585 590 

Lys Ser lie Leu Ser Gin Lys Asn Lys Ala Gly Gly lie Thr Leu Pro 
595 600 605 

Asp Phe Lys Leu Tyr Tyr Lys Ala Thr Val Thr Lys Thr Ala Trp Tyr 
610 615 620 

Trp Tyr Gin Asn Arg Asp lie Asp Gin Trp Asn Arg Thr Glu Pro Ser 
625 630 635 640 

Glu lie Xaa Pro His lie Tyr Asn Xaa Leu lie Phe Asp Lys Pro Xaa 
645 650 655 

Lys Asn Lys Xaa Trp Gly Lys Asp Ser Leu Phe Asn Lys Trp Cys Trp 
660 665 670 

Glu Asn Trp Leu Ala lie Cys Arg Lys Leu Lys Leu Asp Pro Phe Leu 
675 680 685 

Thr Pro Tyr Thr Lys lie Asn Ser Arg Trp lie Lys Asp Leu Asn Val 
690 695 700 

Arg Pro Lys Thr lie Lys Thr Leu Glu Glu Asn Leu Gly Asn Thr lie 
705 710 715 720 

Gin Asp lie Gly Met Gly Lys Asp Phe Met Xaa Lys Thr Pro Lys Ala 
725 730 735 

Met Ala Thr Lys Ala Lys lie Asp Lys Trp Asp Leu lie Lys Leu Lys 
740 745 750 

Ser Phe Cys Thr Ala Lys Glu Thr Thr lie Arg Val Asn Arg Gin Pro 
755 760 765 

Thr Xaa Trp Glu Lys lie Phe Ala Xaa Tyr Ser Ser Asp Lys Gly Leu 
770 775 780 



Asn Asn Pro lie Lys Lys Trp Ala Lys Asp Met Asn Arg His Phe Ser 
805 810 815 



57 



Lys Glu Asp lie Tyr Ala Ala Lys Xaa His Met Lys Lys Cys Ser Ser 
820 825 830 

Ser Leu Ala lie Arg Glu Met Gin lie Lys Thr Thr Met Arg Tyr His 
835 840 845 

Leu Thr Pro Val Arg Met Ala lie lie Lys Lys Ser Gly Asn Asn Arg 
850 855 860 

Cys Trp Arg Gly Cys Gly Glu lie Gly Thr Leu Leu His Cys Trp Trp 
865 870 875 880 

Asp Cys Lys Leu Val Gin Pro Leu Trp Lys Ser Val Trp Arg Phe Leu 
885 890 895 

Arg Asp Leu Glu Leu Glu lie Pro Phe Asp Pro Ala lie Pro Leu Leu 
900 905 910 

Gly lie Tyr Pro Lys Asp Tyr Lys Ser Cys Cys Tyr Lys Asp Thr Cys 
915 920 925 

Thr Arg Met Phe lie Ala Ala Leu Phe Thr lie Ala Lys Thr Trp Asn 
930 935 940 

Gin Pro Lys Cys Pro Thr Met lie Asp Trp lie Lys Lys Met Trp His 
945 950 955 960 

lie Tyr Thr Met Glu Tyr Tyr Ala Ala lie Lys Asn Asp Glu Phe Met 
965 970 975 

Ser Phe Val Gly Thr Trp Met Lys Leu Glu Xaa lie lie Leu Ser Lys 
980 985 990 

Leu Ser Gin Xaa Gin Lys Thr Lys His Arg Xaa Phe Ser Leu lie Gly 
995 1000 1005 

Gly Asn 
1010 



<210> 81 

<211> 120 

<212> PRT 

<213> Homo sapiens 

<400> 81 

Met Arg Leu Thr Arg Lys Arg Leu Cys Ser Phe Leu lie Ala Leu Tyr 
15 10 15 

Cys Leu Phe Ser Leu Tyr Ala Ala Tyr His Val Phe Phe Gly Arg Arg 
20 25 30 

Arg Gin Ala Pro Ala Gly Ser Pro Arg Gly Leu Arg Lys Gly Ala Ala 
35 40 45 

Pro Ala Arg Glu Arg Arg Gly Arg Glu Gin Ser Thr Leu Glu Ser Glu 
50 55 60 

Glu Trp Asn Pro Trp Glu Gly Asp Glu Lys Asn Glu Gin Gin His Arg 
65 70 75 80 

Phe Lys Thr Ser Leu Gin lie Leu Asp Lys Ser Thr Lys Gly Lys Thr 
85 90 95 

Asp Leu Ser Val Gin lie Trp Gly Lys Ala Ala lie Val Gin Ala Gly 
100 105 110 
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Ser Val Ser Ala His Lys Thr Phe 
115 120 



<210> 82 

<211> 77 

<212> PRT 

<213> Homo sapiens 



<400> 82 

Met Tyr Ala Ser Val Leu Leu Thr Gly Leu Leu Ser Leu Gin Arg Cys 
15 10 15 

Leu Ala Val Thr Arg Pro Phe Leu Ala Pro Arg Cys Ala Ala Arg Pro 
20 25 30 

Trp Pro Ala Ala Cys Cys Trp Arg Ser Gly Trp Pro Pro Cys Cys Ser 
35 40 45 

Pro Ser Arg Pro Pro Ser Thr Ala Thr Cys Gly Gly Thr Ala Tyr Ala 
50 55 60 

Ser Cys Ala Thr Arg Arg Arg Ser Thr Pro Pro Pro Thr 



<210> 83 
<211> 256 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (184) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 83 

Met Lys Ser Gly Ala Gly Leu Glu Gin Ser Leu Cys Arg Trp Arg His 
15 10 15 

His Trp Gly Gly Arg Arg Ala Gly Val Ala Phe Leu Val Leu Met Ala 
20 25 30 

Thr lie Val Ala Phe Cys Cys Ala Arg Ser Gin Arg Asn Leu Lys Gly 
35 40 45 

Val Val Ser Ala Lys Asn Asp lie Arg Val Glu lie Val His Lys Glu 
50 55 60 

Pro Ala Ser Gly Arg Glu Gly Glu Glu His Ser Thr lie Lys Gin Leu 
65 70 75 80 

Met Met Asp Arg Gly Glu Phe Gin Gin Asp Ser Val Leu Lys Gin Leu 
85 90 95 

Glu Val Leu Lys Glu Glu Glu Lys Glu Phe Gin Asn Leu Lys Asp Pro 
100 105 110 

Thr Asn Gly Tyr Tyr Ser Val Asn Thr Phe Lys Glu His His Ser Thr 
115 120 125 

Pro Thr lie Ser Leu Ser Ser Cys Gin Pro Asp Leu Arg Pro Ala Gly 
130 135 140 

Lys Gin Arg Val Pro Thr Gly Met Ser Phe Thr Asn lie Tyr Ser Thr 



59 



145 

Leu Ser Gly Gin 



Met Gly Ser Ser 
180 



Ser Leu Ser Asp 
195 



Val Ser Ser Ser 
210 

Ser Lys Ala Ser 
225 



Asn Ser Asp Pro 



150 

Gly Pro Leu Arg 
165 

Ser lie Glu Xaa 



Ser Ser Ser Phe 
200 

Gly Lys Gin Asp 
215 



Ala Ser Ser Ser 
230 



Ser Arg Pro Leu 
245 



155 

Leu Arg Gin Arg 
170 

Cys Glu Arg Glu 
185 

Leu Asp Thr Gin 



Gly Tyr Val Gin 
220 

His His Ser Gin 
235 



Gin Arg Arg Met 
250 



160 

Phe Val Leu Gly 
175 

Phe Gin Arg Gly 
190 

Cys Asp Ser Ser 
205 

Phe Asp Lys Ala 



Ser Ser Ser Gin 
240 

Gin Thr His Val 
255 



<210> 84 
<211> 61 
<212> PRT 

<213> Homo sapiens 
<400> 84 

Met Thr Leu lie Glu Gly Val Gly Asp Glu Val Thr Val Leu Phe Ser 
15 10 15 

Val Leu Ala Cys Leu Leu Val Leu Ala Leu Ala Trp Val Ser Thr His 
20 25 30 

Thr Ala Glu Gly Gly Asp Pro Leu Pro Gin Pro Ser Gly Thr Pro Thr 
35 40 45 

Pro Ser Gin Pro Ser Ala Ala Trp Gin Leu Pro Thr Ala 
50 55 60 



<210> 85 
<211> 23 
<212> PRT 

<213> Homo sapiens 
<400> 85 

Met Glu Leu Ser Gly lie Leu Trp Gin Phe Ser Ala Thr Ser Phe Pro 
15 10 15 

Ser Ser Gin Ala Ser Trp Pro 
20 



<210> 86 
<211> 90 
<212> PRT 

<213> Homo sapiens 



<400> 86 

Met Ala Val Thr Trp Arg Gin Ala Leu Leu Arg Ala Leu Cys lie Ser 
15 10 15 

Gly Val Cys Ser Gin Gly Lys Trp Lys Arg Phe Phe Gin Ser Ser Thr 



60 



20 

Ala His Pro Ser Met Arg Trp Arg 
35 40 

Ser Val Trp Thr Lys Asp Ala Lys 
50 55 

Gly Ala Leu Arg Ala Gly Arg Thr 
65 70 

His Gly Leu Leu Gin Pro Cys Pro 
85 



25 30 

Gly Arg Pro Leu Ala Arg Thr Leu 
45 

Leu Cys Cys Gly His Ser Thr Asp 
60 

Pro Val Pro Ser Ser Glu Glu Ala 
75 80 

Gly Arg 
90 



<210> 87 
<211> 90 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (6) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 87 

Met Ala Val Thr Trp Xaa Gin Ala Leu Leu Arg Ala Leu Cys lie Ser 
15 10 15 

Gly Val Cys Ser Gin Gly Lys Trp Lys Arg Phe Phe Gin Ser Ser Thr 
20 25 30 

Ala His Pro Ser Met Arg Trp Arg Gly Arg Pro Leu Ala Arg Thr Leu 
35 40 45 

Ser Val Trp Thr Lys Asp Ala Lys Leu Cys Cys Gly His Ser Thr Asp 
50 55 60 

Gly Ala Leu Arg Ala Gly Arg Thr Pro Val Pro Ser Ser Glu Glu Ala 
65 70 75 80 

His Gly Leu Leu Gin Pro Cys Pro Gly Arg 
85 90 



<210> 88 

<211> 25 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (18) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 88 

Met Gin lie Leu Leu Leu Phe Tyr Phe Ser Arg Phe Leu Ala Pro Ser 
15 10 15 

Arg Xaa Pro Thr Leu Glu Gly Val Gin 
20 25 



<210> 89 
<211> 50 
<212> PRT 
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<213> Homo sapiens 
<400> 89 

Met Gly Ala Trp Pro Pro Cys Pro Ala Arg Ser Ser Arg Arg Arg Ser 
15 10 15 

Leu Ala Ala Trp Cys Val Ala Cys Cys Trp Ser Ser Arg Trp Ala Ala 
20 25 30 

Pro Ser Ser Ser Thr His Cys Ala Arg Arg Asn Thr Gly Pro Ser Arg 
35 40 45 

Pro Arg 
50 

<210> 90 

<211> 385 

<212> PRT 

<213> Homo sapiens 

<400> 90 

Met Trp Gly Phe Arg Leu Leu Arg Ser Pro Pro Leu Leu Leu Leu Leu 
15 10 15 

Pro Gin Leu Gly lie Gly Asn Ala Ser Ser Cys Ser Gin Ala Arg Thr 
20 25 30 

Met Asn Pro Gly Gly Ser Gly Gly Ala Arg Cys Ser Leu Ser Ala Glu 
35 40 45 

Val Arg Arg Arg Gin Cys Leu Gin Leu Ser Thr Val Pro Gly Ala Glu 
50 55 60 

Pro Gin Arg Ser Asn Glu Leu Leu Leu Leu Ala Ala Ala Gly Glu Gly 
65 70 75 80 

Leu Glu Arg Gin Asp Leu Pro Gly Asp Pro Ala Lys Glu Glu Pro Gin 
85 90 95 

Pro Pro Pro Gin His His Val Leu Tyr Phe Pro Gly Asp Val Gin Asn 
100 105 110 

Tyr His Glu lie Met Thr Arg His Pro Glu Asn Tyr Gin Trp Glu Asn 
115 120 125 

Trp Ser Leu Glu Asn Val Ala Thr lie Leu Ala His Arg Phe Pro Asn 
130 135 140 

Ser Tyr lie Trp Val He Lys Cys Ser Arg Met His Leu His Lys Phe 
145 150 155 160 

Ser Cys Tyr Asp Asn Phe Val Lys Ser Asn Thr Phe Gly Ala Pro Glu 
165 170 175 

His Asn Thr Asp Phe Gly Ala Phe Lys His Leu Tyr Met Leu Leu Val 
180 185 190 

Asn Ala Phe Asn Leu Ser Gin Asn Ser Leu Ser Lys Lys Ser Leu Asn 
195 200 205 

Val Trp Asn Lys Asp Ser He Ala Ser Asn Cys Arg Ser Ser Pro Ser 
210 215 220 

His Thr Thr Asn Gly Cys Gin Gly Glu Lys Val Arg Thr Cys Glu Lys 
225 230 235 240 
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Ser Asp Glu Ser 



Ser Phe Thr Leu 
260 

Leu Leu Phe Glu 
275 



Phe lie Lys Ser 
290 

Gly Gly Ser Asn 
305 

Ala Gin Thr Gly 



Arg Asp Pro Met 
340 

Gin lie Leu Gly 
355 



Thr Lys Glu Ala 
370 



Ala Met Ser Phe 
245 



lie Gly Phe Ser 



Leu Lys Glu Ala 
280 

lie Arg Thr Met 
295 



Thr Trp Val Thr 
310 

lie He Val His 
325 

Arg Ser Trp He 



Asp Leu Gly Met 
360 



Pro Ser He Glu 
375 



Tyr Pro Pro Ser 
250 

Lys Gly Cys Val 
265 

Lys Lys Asp Lys 



Tyr Trp Leu Asp 
300 



Tyr Pro Glu Val 
315 

Thr His Val Thr 
330 

Gly Lys Glu His 
345 

Gin Val Thr Ser 



Asn His Phe Arg 
380 



Leu Asn Asp Ala 
255 



Val Leu Asn Gin 
270 

Asn lie Asp Ala 
285 

Gly Gly His Ser 



Leu Lys Glu Phe 
320 

Pro Tyr Gin Val 
335 



Lys Lys Phe Val 
350 

Gin He His Phe 
365 

Val His Glu Val 



Phe 
385 



<210> 91 
<211> 21 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (6) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 91 

Arg Pro Ser Trp Tyr Xaa Cys Arg Tyr Arg Ser Gly He Pro Gly Ser 
15 10 15 

Thr His Ala Ser Gly 
20 



<210> 92 
<211> 124 
<212> PRT 
<213> Homo sapii 



<400> 92 
Gin Leu Asp Gly 
1 

Trp Glu Lys Ala 
20 

Ala Ser Gly Ser 

35 

Met Ser Phe Leu 



Val Gly Leu Glu 
5 

Asp Arg Val Arg 

Gly Lys Trp Arg 
40 

He Asp Ser Ser 



Ser Arg Ser Pro 
10 

Gly Pro Val Ala 
25 

Gin Glu Pro Ser 
He Met He Thr 



Gly Cys Ser Thr 
15 

Gin Arg Ala Val 
30 

Leu His Phe Ala 
45 

Ser Gin He Leu 
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50 55 

Phe Phe Gly Phe Gly Trp Leu Phe 
65 70 

Tyr Glu lie Arg Gin Tyr Val Val 
85 

Ala Phe Ser Cys Thr Met Phe Glu 
100 



Val Leu Asn Ser Ser Ser Arg Tyr 
115 120 



60 

Phe Met Arg Gin Leu Phe Lys Asp 
75 80 

Gin Val lie Phe Ser Val Thr Phe 
90 95 

Leu lie lie Phe Glu lie Leu Gly 
105 110 

Phe His Trp Lys 



<210> 93 

<211> 43 

<212> PRT 

<213> Homo sapiens 

<400> 93 

Gin Leu Asp Gly Val Gly Leu Glu Ser Arg Ser Pro Gly Cys Ser Thr 
15 10 15 

Trp Glu Lys Ala Asp Arg Val Arg Gly Pro Val Ala Gin Arg Ala Val 
20 25 30 

Ala Ser Gly Ser Gly Lys Trp Arg Gin Glu Pro 
35 40 



<210> 94 
<211> 44 
<212> PRT 

<213> Homo sapiens 
<400> 94 

Ser Leu His Phe Ala Met Ser Phe Leu lie Asp Ser Ser lie Met lie 
15 10 15 

Thr Ser Gin lie Leu Phe Phe Gly Phe Gly Trp Leu Phe Phe Met Arg 
20 25 30 

Gin Leu Phe Lys Asp Tyr Glu lie Arg Gin Tyr Val 
35 40 



<210> 95 
<211> 37 
<212> PRT 

<213> Homo sapiens 
<400> 95 

Val Gin Val lie Phe Ser Val Thr 
1 5 

Glu Leu lie lie Phe Glu lie Leu 
20 

Tyr Phe His Trp Lys 
35 



Phe Ala Phe Ser Cys Thr Met Phe 
10 15 

Gly Val Leu Asn Ser Ser Ser Arg 
25 30 



<210> 96 
<211> 43 
<212> PRT 
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<213> Homo sapiens 
<400> 96 

Pro Arg Val Arg Pro Cys Arg Gly Glu Ser Ala Gly Ala Ala Ala Ala 
15 10 15 

Ala Val Pro Ser Gin Leu Pro Pro Arg Ala Ala Pro Pro Pro Ala Arg 
20 25 30 

Met Leu Glu Glu Ala Gly Glu Val Leu Glu Asn 
35 40 



<210> 97 

<211> 34 

<212> PRT 

<213> Homo sapiens 

<400> 97 

His Lys Leu Leu Thr Glu lie Gly 
1 5 

Leu Leu Thr Phe Tyr Gly Ala Ser 
20 

Tyr Asn 



Lys Val Ala Gly Thr Pro Ser Phe 
10 15 

Val Gly lie Val Gly Glu Ser Thr 
25 30 



<210> 98 

<211> 25 

<212> PRT 

<213> Homo sapiens 

<400> 98 

Gly Arg Val Glu Gly Pro Pro Ala Trp Glu Ala Ala Pro Trp Pro Ser 
15 10 15 

Leu Pro Cys Gly Pro Cys lie Pro lie 
20 25 



<210> 99 

<211> 332 

<212> PRT 

<213> Homo sapiens 

<400> 99 

Asn Leu Trp Gly Leu Gin Pro Arg Pro Pro Ala Ser Leu Leu Gin Pro 
15 10 15 

Thr Ala Ser Tyr Ser Arg Lys Asp Lys Asp Gin Arg Lys Gin Gin Ala 
20 25 30 

Met Trp Arg Val Pro Ser Asp Leu Lys Met Leu Lys Arg Leu Lys Thr 
35 40 45 

Gin Met Ala Glu Val Arg Cys Met Lys Thr Asp Val Lys Asn Thr Leu 
50 55 60 

Ser Glu lie Lys Ser Ser Ser Ala Ala Ser Gly Asp Met Gin Thr Ser 
65 70 75 80 

Leu Phe Ser Ala Asp Gin Ala Ala Leu Ala Ala Cys Gly Thr Glu Asn 
85 90 95 
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Ser Gly Arg Leu Gin Asp Leu Gly Met Glu Leu Leu Ala Lys Ser Ser 
100 105 110 

Val Ala Asn Cys Tyr lie Arg Asn Ser Thr Asn Lys Lys Ser Asn Ser 
115 120 125 

Pro Lys Pro Ala Arg Ser Ser Val Ala Gly Ser Leu Ser Leu Arg Arg 
130 135 140 

Ala Val Asp Pro Gly Glu Asn Ser Arg Ser Lys Gly Asp Cys Gin Thr 
145 150 155 160 

Leu Ser Glu Gly Ser Pro Gly Ser Ser Gin Ser Gly Ser Arg His Ser 
165 170 175 

Ser Pro Arg Ala Leu He His Gly Ser He Gly Asp lie Leu Pro Lys 
180 185 190 

Thr Glu Asp Arg Gin Cys Lys Ala Leu Asp Ser Asp Ala Val Val Val 
195 200 205 

Ala Val Phe Ser Gly Leu Pro Ala Val Glu Lys Arg Arg Lys Met Val 
210 215 220 

Thr Leu Gly Ala Asn Ala Lys Gly Gly His Leu Glu Gly Leu Gin Met 
225 230 235 240 

Thr Asp Leu Glu Asn Asn Ser Glu Thr Gly Glu Leu Gin Pro Val Leu 
245 250 255 

Pro Glu Gly Ala Ser Ala Ala Pro Glu Glu Gly Met Ser Ser Asp Ser 
260 265 270 

Asp He Glu Cys Asp Thr Glu Asn Glu Glu Gin Glu Glu His Thr Ser 
275 280 285 

Val Gly Gly Phe His Asp Ser Phe Met Val Met Thr Gin Pro Pro Asp 
290 295 300 

Glu Asp Thr His Ser Ser Phe Pro Asp Gly Glu Gin He Gly Pro Glu 
305 310 315 320 

Asp Leu Ser Phe Asn Thr Asp Glu Asn Ser Gly Arg 
325 330 



<210> 100 

<211> 40 

<212> PRT 

<213> Homo sapiens 

<400> 100 

Asn Leu Trp Gly Leu Gin Pro Arg Pro Pro Ala Ser Leu Leu Gin Pro 
15 10 15 

Thr Ala Ser Tyr Ser Arg Lys Asp Lys Asp Gin Arg Lys Gin Gin Ala 
20 25 30 

Met Trp Arg Val Pro Ser Asp Leu 
35 40 



<210> 101 

<211> 41 

<212> PRT 

<213> Homo sapiens 
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<400> 101 

Lys Met Leu Lys 

1 

Lys Thr Asp Val 
20 

Ala Ser Gly Asp 
35 



Arg Leu Lys Thr 
5 

Lys Asn Thr Leu 

Met Gin Thr Ser 
40 



Gin Met Ala Glu 
10 

Ser Glu lie Lys 
25 



Leu 



Val Arg Cys Met 
15 



Ser Ser Ser Ala 
30 



<210> 102 
<211> 41 
<212> PRT 

<213> Homo sapiens 
<400> 102 

Phe Ser Ala Asp Gin Ala Ala Leu Ala Ala Cys Gly Thr Glu Asn Ser 
15 10 15 

Gly Arg Leu Gin Asp Leu Gly Met Glu Leu Leu Ala Lys Ser Ser Val 
20 25 30 

Ala Asn Cys Tyr lie Arg Asn Ser Thr 
35 40 



<210> 103 
<211> 42 
<212> PRT 

<213> Homo sapiens 
<400> 103 

Asn Lys Lys Ser Asn Ser Pro Lys Pro Ala Arg Ser Ser Val Ala Gly 
15 10 15 

Ser Leu Ser Leu Arg Arg Ala Val Asp Pro Gly Glu Asn Ser Arg Ser 
20 25 30 

Lys Gly Asp Cys Gin Thr Leu Ser Glu Gly 
35 40 



<210> 104 
<211> 44 
<212> PRT 

<213> Homo sapiens 
<400> 104 

Ser Pro Gly Ser Ser Gin Ser Gly Ser Arg His Ser Ser Pro Arg Ala 
15 10 15 

Leu lie His Gly Ser lie Gly Asp lie Leu Pro Lys Thr Glu Asp Arg 
20 25 30 

Gin Cys Lys Ala Leu Asp Ser Asp Ala Val Val Val 
35 40 



<210> 105 
<211> 42 
<212> PRT 
<213> Homo sapie: 



<400> 105 
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Ala Val Phe Ser Gly Leu Pro Ala Val Glu Lys Arg Arg Lys Met Val 
15 10 15 

Thr Leu Gly Ala Asn Ala Lys Gly Gly His Leu Glu Gly Leu Gin Met 
20 25 30 

Thr Asp Leu Glu Asn Asn Ser Glu Thr Gly 



<210> 106 

<211> 44 

<212> PRT 

<213> Homo sapiens 

<400> 106 

Glu Leu Gin Pro Val Leu Pro Glu Gly Ala Ser Ala Ala Pro Glu Glu 
15 10 15 

Gly Met Ser Ser Asp Ser Asp lie Glu Cys Asp Thr Glu Asn Glu Glu 
20 25 30 

Gin Glu Glu His Thr Ser Val Gly Gly Phe His Asp 
35 40 



<210> 107 
<211> 38 
<212> PRT 

<213> Homo sapiens 
<400> 107 

Ser Phe Met Val Met Thr Gin Pro Pro Asp Glu Asp Thr His Ser Ser 
15 10 15 

Phe Pro Asp Gly Glu Gin lie Gly Pro Glu Asp Leu Ser Phe Asn Thr 
20 25 30 

Asp Glu Asn Ser Gly Arg 
35 



<210> 108 
<211> 33 
<212> PRT 

<213> Homo sapiens 
<400> 108 

His Ala Ser Gly Trp Ala Cys Leu Gly Arg Arg Arg Cys Arg Gly Phe 
15 10 15 

Ser Phe Arg Pro Leu His Gly Gly Gly Cys Leu Thr Gly Ser Pro Ser 
20 25 30 

Gly 



<210> 109 
<211> 476 
<212> PRT 
<213> Homo sapiens 

<400> 109 

His Ala Ser Gly Trp Ala Cys Leu Gly Arg Arg Arg Cys Arg Gly Phe 
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Ser Phe Arg Pro Leu His Gly Gly Gly Cys Leu Thr Gly Ser Pro Ser 
20 25 30 

Gly Met Arg Leu Thr Arg Lys Arg Leu Cys Ser Phe Leu lie Ala Leu 
35 40 45 

Tyr Cys Leu Phe Ser Leu Tyr Ala Ala Tyr His Val Phe Phe Gly Arg 
50 55 60 

Arg Arg Gin Ala Pro Ala Gly Ser Pro Arg Gly Leu Arg Lys Gly Ala 
65 70 75 80 

Ala Pro Ala Arg Glu Arg Arg Gly Arg Glu Gin Ser Thr Leu Glu Ser 
85 90 95 

Glu Glu Trp Asn Pro Trp Glu Gly Asp Glu Lys Asn Glu Gin Gin His 
100 105 HO 

Arg Phe Lys Thr Ser Leu Gin lie Leu Asp Lys Ser Thr Lys Gly Lys 
115 120 125 

Thr Asp Leu Ser Val Gin lie Trp Gly Lys Ala Ala lie Gly Leu Tyr 
130 135 140 

Leu Trp Glu His lie Phe Glu Gly Leu Leu Asp Pro Ser Asp Val Thr 
145 150 155 160 

Ala Gin Trp Arg Glu Gly Lys Ser lie Val Gly Arg Thr Gin Tyr Ser 
165 170 175 

Phe lie Thr Gly Pro Ala Val lie Pro Gly Tyr Phe Ser Val Asp Val 
180 185 190 

Asn Asn Val Val Leu lie Leu Asn Gly Arg Glu Lys Ala Lys lie Phe 
195 200 205 

Tyr Ala Thr Gin Trp Leu Leu Tyr Ala Gin Asn Leu Val Gin lie Gin 
210 215 220 

Lys Leu Gin His Leu Ala Val Val Leu Leu Gly Asn Glu His Cys Asp 
225 230 235 240 

Asn Glu Trp lie Asn Pro Phe Leu Lys Arg Asn Gly Gly Phe Val Glu 
245 250 255 

Leu Leu Phe lie lie Tyr Asp Ser Pro Trp lie Asn Asp Val Asp Val 
260 265 270 

Phe Gin Trp Pro Leu Gly Val Ala Thr Tyr Arg Asn Phe Pro Val Val 
275 280 285 

Glu Ala Ser Trp Ser Met Leu His Asp Glu Arg Pro Tyr Leu Cys Asn 
290 295 300 

Phe Leu Gly Thr lie Tyr Glu Asn Ser Ser Arg Gin Ala Leu Met Asn 
305 310 315 320 

lie Leu Lys Lys Asp Gly Asn Asp Lys Leu Cys Trp Val Ser Ala Arg 
325 330 335 

Glu His Trp Gin Pro Gin Glu Thr Asn Glu Ser Leu Lys Asn Tyr Gin 
340 345 350 

Asp Ala Leu Leu Gin Ser Asp Leu Thr Leu Cys Pro Val Gly Val Asn 
355 360 365 
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Thr Glu Cys Tyr Arg He Tyr Glu Ala Cys Ser Tyr Gly Ser He Pro 
370 375 380 

Val Val Glu Asp Val Met Thr Ala Gly Asn Cys Gly Asn Thr Ser Val 
385 390 395 400 

His His Gly Ala Pro Leu Gin Leu Leu Lys Ser Met Gly Ala Pro Phe 
405 410 415 

He Phe He Lys Asn Trp Lys Glu Leu Pro Ala Val Leu Glu Lys Glu 
420 425 430 

Lys Thr He He Leu Gin Glu Lys He Glu Arg Arg Lys Met Leu Leu 
435 440 445 

Gin Trp Tyr Gin His Phe Lys Thr Glu Leu Lys Met Lys Phe Thr Asn 
450 455 460 

He Leu Glu Ser Ser Phe Leu Met Asn Asn Lys Ser 
465 470 475 



<210> 110 

<211> 68 

<212> PRT 

<213> Homo sapiens 

<400> 110 

Pro Gly Asn Gly Phe Val Val Trp Ser Leu Ala Gly Trp Arg Pro Ala 
15 10 15 

Arg Gly Arg Pro Leu Ala Ala Thr Leu Val Leu His Leu Ala Leu Ala 
20 25 30 

Asp Gly Ala Val Leu Leu Leu Thr Pro Leu Phe Val Ala Phe Leu Thr 
35 40 45 

Arg Gin Ala Trp Pro Leu Gly Gin Ala Gly Cys Lys Ala Val Tyr Tyr 
50 55 60 

Val Cys Ala Leu 



<210> 111 

<211> 85 

<212> PRT 

<213> Homo sapiens 

<400> 111 

Phe Gly Leu Leu Trp Ala Pro Tyr His Ala Val Asn Leu Leu Gin Ala 
15 10 15 

Val Ala Ala Leu Ala Pro Pro Glu Gly Ala Leu Ala Lys Leu Gly Gly 
20 25 30 

Ala Gly Gin Ala Ala Arg Ala Gly Thr Thr Ala Leu Ala Phe Phe Ser 
35 40 45 

Ser Ser Val Asn Pro Val Leu Tyr Val Phe Thr Ala Gly Asp Leu Leu 
50 55 60 

Pro Arg Ala Gly Pro Arg Phe Leu Thr Arg Leu Phe Glu Gly Ser Gly 
65 70 75 80 
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Glu Ala Arg Gly Gly 
85 

<210> 112 
<211> 72 
<212> PRT 

<213> Homo sapiens 
<400> 112 

Tyr Arg His Leu Trp Arg Asp Arg Val Cys Gin Leu Cys His Pro Ser 
15 10 15 

Pro Val His Ala Ala Ala His Leu Ser Leu Glu Thr Leu Thr Ala Phe 
20 25 30 

Val Leu Pro Phe Gly Leu Met Leu Gly Cys Tyr Ser Val Thr Leu Ala 
35 40 45 

Arg Leu Arg Gly Ala Arg Trp Gly Ser Gly Arg His Gly Ala Arg Val 
50 55 60 

Gly Arg Leu Val Ser Ala lie Val 



<210> 113 
<211> 172 
<212> PRT 

<213> Homo sapiens 
<400> 113 

Ala Pro Arg Leu Leu Leu Leu Asn Leu Ser Ala Ser Pro Gly Pro Gin 
15 10 15 

Ser Cys Leu His Pro Ala Trp Glu Arg Asp Thr Ala Glu Leu Glu Asp 
20 25 30 

Phe Ala Gly His Arg His Ser Leu Pro Ala Ala Gly Gly Ala Ala Gly 
35 40 45 

Ala Ala Trp Gin Arg Leu Arg Gly Val Glu Leu Gly Gly Leu Ala Ala 
50 55 60 

Cys Thr Gly Ala Thr Ala Gly Gly His Ala Cys Ala Ala Pro Gly Ala 
65 70 75 80 

Gly Arg Arg Arg Gly Ala Ala Ala His Ala Ala Leu Cys Gly Leu Pro 
85 90 95 

Asp Pro Ala Ser Leu Ala Ala Gly Pro Gly Gly Leu Gin Gly Gly Val 
100 105 110 

Leu Arg Val Arg Ala Gin His Val Arg Gin Arg Ala Ala His Arg Pro 
115 120 125 

Ala Gin Pro Ala Ala Leu Pro Arg Gly His Pro Pro Leu Pro Gly Ala 
130 135 140 

Ser Val Arg Ser Pro Ala Leu Ala Arg Arg Leu Leu Leu Ala Val Trp 
145 150 155 160 

Leu Ala Ala Leu Leu Leu Ala Val Pro Ala Ala Val 
165 170 
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<210> 114 
<211> 89 
<212> PRT 

<213> Homo sapiens 
<400> 114 

Pro Ser Ser Ala Cys Ser Gly Pro Pro Thr Thr Gin Ser Thr Phe Cys 
15 10 15 

Arg Arg Ser Gin Arg Trp Leu His Arg Lys Gly Pro Trp Arg Ser Trp 
20 25 30 

Ala Glu Pro Ala Arg Arg Arg Glu Arg Glu Leu Arg Pro Trp Pro Ser 
35 40 45 

Ser Val Leu Ala Ser Thr Arg Cys Ser Thr Ser Ser Pro Leu Glu lie 
50 55 60 

Cys Cys Pro Gly Gin Val Pro Val Ser Ser Arg Gly Ser Ser Lys Ala 
65 70 75 80 

Leu Gly Arg Pro Glu Gly Ala Ala Ala 
85 



<210> 115 
<211> 149 
<212> PRT 
<213> Homo sapiens 

<400> 115 

Pro Gly Lys Pro Gly Arg Trp Ala Arg Arg Ala Ala Arg Arg Cys Thr 
15 10 15 

Thr Cys Ala Arg Ser Ala Cys Thr Pro Ala Cys Cys Ser Pro Ala Cys 
20 25 30 

Ser Ala Cys Ser Ala Ala Ser Arg Ser Pro Ala Pro Ser Trp Arg Leu 
35 40 45 

Gly Ala Gin Pro Gly Pro Gly Pro Pro Pro Ala Ala Gly Gly Leu Ala 
50 55 60 

Gly Arg Pro Val Ala Arg Arg Pro Gly Arg Arg Leu Pro Pro Pro Val 
65 70 75 80 

Glu Gly Pro Arg Met Pro Ala Val Pro Pro Val Ala Gly Pro Arg Arg 
85 90 95 

Arg Pro Pro Glu Pro Gly Asp Ser Asp Arg Phe Arg Ala Ser Phe Arg 
100 105 110 

Ala Asp Ala Arg Leu Leu Gin Arg Asp Ala Gly Thr Ala Ala Gly Arg 
115 120 125 

Pro Leu Gly Leu Arg Ala Ala Arg Gly Ala Gly Gly Pro Ala Gly Glu 
130 135 140 

Arg His Arg Ala Phe 
145 



<210> 116 
<211> 77 
<212> PRT 

<213> Homo sapiens 



72 



<400> 116 

Met Tyr Ala Ser Val Leu Leu Thr Gly Leu Leu Ser Leu Gin Arg Cys 
15 10 15 

Leu Ala Val Thr Arg Pro Phe Leu Ala Pro Arg Cys Ala Ala Arg Pro 
20 25 30 

Trp Pro Ala Ala Cys Cys Trp Arg Ser Gly Trp Pro Pro Cys Cys Ser 
35 40 45 

Pro Ser Arg Pro Pro Ser Thr Ala Thr Cys Gly Gly Thr Ala Tyr Ala 
50 55 60 

Ser Cys Ala Thr Arg Arg Arg Ser Thr Pro Pro Pro Thr 



<210> 117 
<211> 163 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (39) 

<223> Xaa equals any of the naturally occurring L-ammo acids 
<400> 117 

Val Ser Pro Gin Lys Ala Ala Ser Leu Val Arg lie Arg Trp Arg His 
15 10 15 

Val Arg Pro Ser Pro Pro Ser Ala Ser Arg Leu Arg Arg Leu Pro Pro 
20 25 30 

Arg His Leu Thr Val Ala Xaa Arg Pro Arg Arg Glu Gly Val Gly Thr 
35 40 45 

Gly Ser Arg Ala Val Leu Cys lie Leu Ala Thr Cys Gly Ser Lys Met 
50 55 60 

Ser Asp lie Gly Asp Trp Phe Arg Ser lie Pro Ala lie Thr Arg Tyr 
65 70 75 80 

Trp Phe Ala Ala Thr Val Ala Val Pro Leu Val Gly Lys Leu Gly Leu 
85 90 95 

lie Ser Pro Ala Tyr Leu Phe Leu Trp Pro Glu Ala Phe Leu Tyr Arg 
100 105 110 

Phe Gin lie Trp Arg Pro lie Thr Ala Thr Phe Tyr Phe Pro Val Gly 
115 120 125 

Pro Gly Thr Gly Phe Leu Tyr Leu Val Asn Leu Tyr Phe Leu Tyr Gin 
130 135 140 

Tyr Ser Thr Arg Leu Glu Thr Gly Ala Phe Asp Gly Arg Pro Ala Asp 
145 150 155 160 

Tyr Leu Phe 



<210> 118 
<211> 43 
<212> PRT 
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<213> Homo sapiens 
<220> 

<221> SITE 
<222> (39) 

<22 3> Xaa equals any of the naturally occurring L-ammo acids 
<400> 118 

Val Ser Pro Gin Lys Ala Ala Ser Leu Val Arg lie Arg Trp Arg His 
15 10 15 

Val Arg Pro Ser Pro Pro Ser Ala Ser Arg Leu Arg Arg Leu Pro Pro 
20 25 30 

Arg His Leu Thr Val Ala Xaa Arg Pro Arg Arg 
35 40 



<210> 119 

<211> 44 

<212> PRT 

<213> Homo sapiens 

<400> 119 

Glu Gly Val Gly Thr Gly Ser Arg 
1 5 

Cys Gly Ser Lys Met Ser Asp lie 
20 

Ala lie Thr Arg Tyr Trp Phe Ala 
35 40 



Ala Val Leu Cys lie Leu Ala Thr 
10 15 

Gly Asp Trp Phe Arg Ser lie Pro 
25 30 

Ala Thr Val Ala 



<210> 120 

<211> 45 

<212> PRT 

<213> Homo sapiens 

<400> 120 

Val Pro Leu Val Gly Lys Leu Gly 
1 5 

Leu Trp Pro Glu Ala Phe Leu Tyr 
20 

Thr Ala Thr Phe Tyr Phe Pro Val 
35 40 



Leu lie Ser Pro Ala Tyr Leu Phe 
10 15 

Arg Phe Gin lie Trp Arg Pro lie 
25 30 

Gly Pro Gly Thr Gly 
45 



<210> 121 
<211> 31 
<212> PRT 

<213> Homo sapiens 
<400> 121 

Phe Leu Tyr Leu Val Asn Leu Tyr Phe Leu Tyr Gin Tyr Ser Thr Arg 
15 10 15 

Leu Glu Thr Gly Ala Phe Asp Gly Arg Pro Ala Asp Tyr Leu Phe 
20 25 30 



<210> 122 
<211> 314 
<212> PRT 
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<213> Homo sapiens 
<220> 

<221> SITE 
<222> (39) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (300) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 122 

Val Ser Pro Gin Lys Ala Ala Ser Leu Val Arg He Arg Trp Arg His 
15 10 15 

Val Arg Pro Ser Pro Pro Ser Ala Ser Arg Leu Arg Arg Leu Pro Pro 
20 25 30 

Arg His Leu Thr Val Ala Xaa Arg Pro Arg Arg Glu Gly Val Gly Thr 
35 40 45 

Gly Ser Arg Ala Val Leu Cys He Leu Ala Thr Cys Gly Ser Lys Met 
50 55 60 

Ser Asp He Gly Asp Trp Phe Arg Ser He Pro Ala He Thr Arg Tyr 
65 70 75 80 

Trp Phe Ala Ala Thr Val Ala Val Pro Leu Val Gly Lys Leu Gly Leu 
85 90 95 

He Ser Pro Ala Tyr Leu Phe Leu Trp Pro Glu Ala Phe Leu Tyr Arg 
100 105 HO 

Phe Gin He Trp Arg Pro He Thr Ala Thr Phe Tyr Phe Pro Val Gly 
115 120 125 

Pro Gly Thr Gly Phe Leu Tyr Leu Val Asn Leu Tyr Phe Leu Tyr Gin 
130 135 140 

Tyr Ser Thr Arg Leu Glu Thr Gly Ala Phe Asp Gly Arg Pro Ala Asp 
145 150 155 160 

Tyr Leu Phe Met Leu Leu Phe Asn Trp He Cys He Val He Thr Gly 
165 170 175 

Leu Ala Met Asp Met Gin Leu Leu Met He Pro Leu He Met Ser Val 
180 185 190 

Leu Tyr Val Trp Ala Gin Leu Asn Arg Asp Met He Val Ser Phe Trp 
195 200 205 

Phe Gly Thr Arg Phe Lys Ala Cys Tyr Leu Pro Trp Val He Leu Gly 
210 215 220 

Phe Asn Tyr He He Gly Gly Ser Val He Asn Glu Leu He Gly Asn 
225 230 235 240 

Leu Val Gly His Leu Tyr Phe Phe Leu Met Phe Arg Tyr Pro Met Asp 
245 250 255 

Leu Gly Gly Arg Asn Phe Leu Ser Thr Pro Gin Phe Leu Tyr Arg Trp 
260 265 270 

Leu Pro Ser Arg Arg Gly Gly Val Ser Gly Phe Gly Val Pro Pro Ala 
275 280 285 
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Ser Met Arg Arg Ala Ala Asp Gin Asn Gly Gly Xaa Gly Arg His Asn 
290 295 300 

Trp Gly Gin Gly Phe Arg Leu Gly Asp Gin 
305 310 



<210> 123 
<211> 172 
<212> PRT 
<213> Homo sapiens 

<400> 123 

Ala Ala Arg Gly Leu Tyr Asp Tyr Gly Ser Gly Leu Cys Trp Ala Trp 
15 10 15 

Ala Ala Arg Pro Ser Ser Phe Val Ser Gly Ser Ser Arg Glu Ala Pro 
20 25 30 

Ser Ala Thr Ala Ala Pro Ser Trp Thr Arg Ser Val Thr Ala Ala Ser 
35 40 45 

Ala Ala Ala Ala Ser Arg Met Ala Met Cys Ser Ser Thr Arg Pro Ala 
50 55 60 

Arg Leu Leu Leu Pro Pro Pro Thr Thr Pro Ser Pro Arg Pro Arg Thr 
65 70 75 80 

Leu Thr Pro Val Asp Pro Cys Ser Gly Gly Cys Arg Leu Thr Ser Lys 
85 90 95 

Asp His Thr Pro Arg Val Gly Thr Gly Gin Gly Arg Gly Gin Gly Thr 
100 105 110 

Phe Trp Leu Ser Arg Asp Glu Gly Tyr Phe Ala Glu Asp Thr Arg lie 
115 120 125 

Gly His Phe Gin Asp Ser Leu Pro Ala Pro Leu Pro Leu Pro Ser Phe 
130 135 140 

Glu Ala Leu lie Lys His Lys Ser Gly Ser Pro Gly Ala Val Cys Gin 
145 150 155 160 

Arg Trp Ala Gly Gly Glu Thr Asp Arg Gly Cys Gly 
165 170 



<210> 124 

<211> 39 

<212> PRT 

<213> Homo sapiens 

<400> 124 

Ala Ala Arg Gly Leu Tyr Asp Tyr Gly Ser Gly Leu Cys Trp Ala Trp 
15 10 15 

Ala Ala Arg Pro Ser Ser Phe Val Ser Gly Ser Ser Arg Glu Ala Pro 
20 25 30 

Ser Ala Thr Ala Ala Pro Ser 
35 



<210> 125 
<211> 39 
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<212> PRT 

<213> Homo sapiens 

<400> 125 „„ ^ 

Trp Thr Arg Ser Val Thr Ala Ala Ser Ala Ala Ala Ala Ser Arg Met 
15 10 15 

Ala Met Cys Ser Ser Thr Arg Pro Ala Arg Leu Leu Leu Pro Pro Pro 
20 25 30 

Thr Thr Pro Ser Pro Arg Pro 
35 



<210> 126 
<211> 41 
<212> PRT 

<213> Homo sapiens 
<400> 126 

Arg Thr Leu Thr Pro Val Asp Pro Cys Ser Gly Gly Cys Arg Leu Thr 
15 10 15 

Ser Lys Asp His Thr Pro Arg Val Gly Thr Gly Gin Gly Arg Gly Gin 
20 25 30 

Gly Thr Phe Trp Leu Ser Arg Asp Glu 
35 40 



<210> 127 

<211> 42 

<212> PRT 

<213> Homo sapiens 

<400> 127 

Gly Tyr Phe Ala Glu Asp Thr Arg 
1 5 

Pro Ala Pro Leu Pro Leu Pro Ser 
20 

Ser Gly Ser Pro Gly Ala Val Cys 

35 40 



He Gly His Phe Gin Asp Ser Leu 
10 15 

Phe Glu Ala Leu He Lys His Lys 
25 30 

Gin Arg 



<210> 128 

<211> 11 

<212> PRT 

<213> Homo sapiens 

<400> 128 

Trp Ala Gly Gly Glu Thr Asp Arg Gly Cys Gly 



<210> 129 

<211> 21 

<212> PRT 

<213> Homo sapiens 



<400> 129 , n 

Ala Pro Val Ser He He Pro Phe Cys Val Cys Pro Cys Val Gin Asn 
15 10 15 

Val Leu Leu Pro Leu 
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<210> 130 
<211> 103 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (42) 

<223> Xaa equals any of the naturally occurring L-ammo acids 
<400> 130 

Met Phe Leu Leu Asp Gly Ser Asn Trp lie Leu His Cys Pro lie Thr 
15 10 15 

Leu Arg Thr Tyr Thr Thr Asn Leu Ser lie Lys Phe Ser Lys Cys Ser 
20 25 30 

Val Asn lie Tyr Ser Leu Glu Asn Lys Xaa Phe Phe Ser Lys Lys Lys 
35 40 45 

Lys Lys Lys Arg Lys Glu Asn Asn Pro Gly Asn Lys lie Ser Asn Gly 



Phe Phe Phe His Phe Gin Ser Tyr Leu Trp Cys Ser Tyr Arg 



Val Gin Thr Ser Arg Ser Phe 
100 



<210> 131 
<211> 211 
<212> PRT 
<213> Homo sapiens 

<400> 131 

Gly Arg Gly Pro Thr Ala Pro Ala Val Arg Asp Pro Asn Ala lie Pro 
15 10 15 

Ala Gin Arg Ser Met Ala Ala Thr Asp Ser Met Arg Gly Glu Ala Pro 
20 25 30 

Gly Ala Glu Thr Pro Ser Leu Arg His Arg Gly Gin Ala Ala Gin Pro 
35 40 45 

Glu Pro Ser Thr Gly Phe Thr Ala Thr Pro Pro Ala Pro Asp Ser Pro 
50 55 60 

Gin Glu Pro Leu Val Leu Arg Leu Lys Phe Leu Asn Asp Ser Glu Gin 
65 70 75 80 

Val Ala Arg Ala Trp Pro His Asp Thr He Gly Ser Leu Lys Arg Thr 
85 90 95 

Gin Phe Pro Gly Arg Glu Gin Gin Val Arg Leu He Tyr Gin Gly Gin 
100 105 HO 

Leu Leu Gly Asp Asp Thr Gin Thr Leu Gly Ser Leu His Leu Pro Pro 
115 120 125 
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Asn Cys Val Leu His Cys His Val 
130 135 

Pro Pro Cys Pro Pro Gly Ser Glu 
145 150 

Gly Ser Leu Leu Leu Pro Leu Leu 
165 

Tyr Cys Gin lie Gin Tyr Arg Pro 
180 

Gly Leu Ala Gly Phe Thr Leu Leu 
195 200 

Tyr Arg Pro 
210 



Ser Thr Arg Val Gly Pro Pro Asn 
140 

Pro Gly Pro Ser Gly Leu Glu lie 
155 160 

Leu Leu Leu Leu Leu Leu Leu Trp 
170 175 

Phe Phe Pro Leu Thr Ala Thr Leu 
185 190 

Leu Ser Leu Leu Ala Phe Ala Met 
205 



<210> 132 
<211> 42 
<212> PRT 

<213> Homo sapiens 



<400> 132 

Gly Arg Gly Pro Thr Ala Pro Ala Val Arg Asp Pro Asn Ala lie Pro 
15 10 15 

Ala Gin Arg Ser Met Ala Ala Thr Asp Ser Met Arg Gly Glu Ala Pro 
20 25 30 

Gly Ala Glu Thr Pro Ser Leu Arg His Arg 
35 40 



<210> 133 
<211> 43 
<212> PRT 

<213> Homo sapiens 



<400> 133 

Gly Gin Ala Ala Gin Pro Glu Pro Ser Thr Gly Phe Thr Ala Thr Pro 
15 10 15 

Pro Ala Pro Asp Ser Pro Gin Glu Pro Leu Val Leu Arg Leu Lys Phe 
20 25 30 

Leu Asn Asp Ser Glu Gin Val Ala Arg Ala Trp 
35 40 



<210> 134 
<211> 46 
<212> PRT 

<213> Homo sapiens 
<400> 134 

Pro His Asp Thr lie Gly Ser Leu 
1 5 

Glu Gin Gin Val Arg Leu lie Tyr 
20 

Thr Gin Thr Leu Gly Ser Leu His 
35 40 



Lys Arg Thr Gin Phe Pro Gly Arg 
10 15 

Gin Gly Gin Leu Leu Gly Asp Asp 
25 30 

Leu Pro Pro Asn Cys Val 
45 
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<210> 135 

<211> 46 

<212> PRT 

<213> Homo sapiens 

<400> 135 

Leu His Cys His Val Ser Thr Arg 
1 5 

Pro Pro Gly Ser Glu Pro Gly Pro 
20 

Leu Leu Pro Leu Leu Leu Leu Leu 
35 40 



Val Gly Pro Pro Asn Pro Pro Cys 
10 15 

Ser Gly Leu Glu lie Gly Ser Leu 
25 30 

Leu Leu Leu Leu Trp Tyr 
45 



<210> 136 

<211> 34 

<212> PRT 

<213> Homo sapiens 

<400> 136 

Cvs Gin He Gin Tyr Arg Pro Phe Phe Pro Leu Thr Ala Thr Leu Gly 
\ 5 10 15 

Leu Ala Gly Phe Thr Leu Leu Leu Ser Leu Leu Ala Phe Ala Met Tyr 
20 25 30 

Arg Pro 



<210> 137 
<211> 394 
<212> PRT 
<213> Homo sapiens 



<400> 137 

Thr Arg Pro Gly He Trp Gly Gin Ala Ala Arg Gly Ala Trp Arg Asp 
15 10 15 

Phe Gin Arg Arg Arg Gly Leu Gly Ser Ala Ala Gly Lys Ala Gly Ala 
20 25 30 

Met Thr Leu He Glu Gly Val Gly Asp Glu Val Thr Val Leu Phe Ser 
35 40 45 

Val Leu Ala Cys Leu Leu Val Leu Ala Leu Ala Trp Val Ser Thr His 
50 55 60 

Thr Ala Glu Gly Gly Asp Pro Leu Pro Gin Pro Ser Gly Thr Pro Thr 
65 ' 70 75 80 

Pro Ser Gin Pro Ser Ala Ala Met Ala Ala Thr Asp Ser Met Arg Gly 
85 90 95 

Glu Ala Pro Gly Ala Glu Thr Pro Ser Leu Arg His Arg Gly Gin Ala 
100 105 HO 

Ala Gin Pro Glu Pro Ser Thr Gly Phe Thr Ala Thr Pro Pro Ala Pro 
115 120 125 

Asp Ser Pro Gin Glu Pro Leu Val Leu Arg Leu Lys Phe Leu Asn Asp 
130 135 140 



Ser Glu Gin Val Ala Arg Ala Trp Pro His Asp Thr He Gly Ser Leu 
145 150 155 160 

Lys Arg Thr Gin Phe Pro Gly Arg Glu Gin Gin Val Arg Leu He Tyr 
165 170 175 

Gin Gly Gin Leu Leu Gly Asp Asp Thr Gin Thr Leu Gly Ser Leu His 
180 185 190 

Leu Pro Pro Asn Cys Val Leu His Cys His Val Ser Thr Arg Val Gly 
195 200 205 

Pro Pro Asn Pro Pro Cys Pro Pro Gly Ser Glu Pro Arg Pro Leu Arg 
210 215 220 

Ala Gly Asn Arg Gin Pro Ala Ala Ala Pro Ala Ala Pro Ala Val Ala 
225 230 235 240 

Ala Ala Leu Val Leu Pro Asp Pro Val Pro Ala Leu Leu Ser Pro Asp 
245 250 255 

Arg His Ser Gly Pro Gly Arg Leu His Pro Ala Pro Gin Ser Pro Gly 
260 265 270 

Leu Cys His Val Pro Pro Val Val Pro Pro Arg Ala Leu Gly Ser Val 
275 280 285 

Ala Gly Pro Ser Gly Pro Cys Ser Pro Arg Arg Gly Gly Ser Cys Cys 
290 295 300 

Leu Pro Arg Pro Ala Ser Pro Ala Cys Leu Phe Pro Leu Pro Trp Ser 
305 310 315 320 

Pro Ala Leu Arg Arg Arg Gly Leu Pro Gly Leu Ala Glu Ala Pro Pro 
325 330 335 

Cys Asp Arg Arg Gly Ser Gly Pro Pro Pro Gly Ala Ala Asp Pro Gin 
340 345 350 

Pro Ala Leu Gly Val Gly Ser Ser Gly Ser Gly He Cys Cys Arg Cys 
355 360 365 

Leu Gly Pro Gly Gin Ser Arg Ala Ala Pro Gly Ala Arg Leu Ser Val 
370 375 380 

Leu Pro Glu Asp Pro Ala Ala Ser Asn Pro 
385 390 



<210> 138 
<211> 266 
<212> PRT 
<213> Homo sapiens 

<400> 138 

Met Asp Arg Arg Phe Lys Leu Trp Glu Val Phe Gly Glu Lys Cys Glu 
15 10 15 

Phe Lys Gly Ser Leu Ser Gly Ser Asn Ala Gly He Thr Ser He Glu 
20 25 30 

Phe Asp Ser Ala Gly Ser Tyr Leu Leu Ala Ala Ser Asn Asp Phe Ala 
35 40 45 

Ser Arg He Trp Thr Val Asp Asp Tyr Arg Leu Arg His Thr Leu Thr 
50 55 60 



81 



Glv His Ser Gly Lys Val Leu Ser Ala Lys Phe Leu Leu Asp Asn Ala 
65 70 75 80 

Arg lie Val Ser Gly Ser His Asp Arg Thr Leu Lys Leu Trp Asp Leu 
85 90 95 

Arq Ser Lys Val Cys He Lys Thr Val Phe Ala Gly Ser Ser Cys Asn 
100 105 HO 

Asp He Val Cys Thr Glu Gin Cys Val Met Ser Gly His Phe Asp Lys 
115 120 125 

Lys He Arg Phe Trp Asp He Arg Ser Glu Ser He Val Arg Glu Met 
130 135 140 

Glu Leu Leu Gly Lys He Thr Ala Leu Asp Leu Asn Pro Glu Arg Thr 
145 150 155 160 

Glu Leu Leu Ser Cys Ser Arg Asp Asp Leu Leu Lys Val He Asp Leu 
165 170 175 

Arg Thr Asn Ala He Lys Gin Thr Phe Ser Ala Pro Gly Phe Lys Cys 
180 185 190 

Gly Ser Asp Trp Thr Arg Val Val Phe Ser Pro Asp Gly Ser Tyr Val 
195 200 205 

Ala Ala Gly Ser Ala Glu Gly Ser Leu Tyr He Trp Ser Val Leu Thr 
210 215 220 

Glv Lys Val Glu Lys Val Leu Ser Lys Gin His Ser Ser Ser He Asn 
225 230 235 240 

Ala Val Ala Trp Ser Pro Ser Gly Ser His Val Val Ser Val Asp Lys 
245 250 255 

Gly Cys Lys Ala Val Leu Trp Ala Gin Tyr 
260 265 



<210> 139 

<211> 53 

<212> PRT 

<213> Homo sapiens 



<400> 139 

Met Asp Arg Arg Phe Lys Leu Trp Glu Val Phe Gly Glu Lys Cys Glu 
15 10 15 

Phe Lys Gly Ser Leu Ser Gly Ser Asn Ala Gly He Thr Ser He Glu 
20 25 30 

Phe Asp Ser Ala Gly Ser Tyr Leu Leu Ala Ala Ser Asn Asp Phe Ala 
35 40 45 

Ser Arg He Trp Thr 
50 



<210> 140 
<211> 53 
<212> PRT 

<213> Homo sapiens 



<400> 140 
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Val Asp Asp Tyr Arg Leu Arg His Thr Leu Thr Gly His Ser Gly Lys 
15 10 15 

Val Leu Ser Ala Lys Phe Leu Leu Asp Asn Ala Arg He Val Ser Gly 
20 25 30 

Ser His Asp Arg Thr Leu Lys Leu Trp Asp Leu Arg Ser Lys Val Cys 
35 40 45 

He Lys Thr Val Phe 
50 



<210> 141 

<211> 53 

<212> PRT 

<213> Homo sapiens 



<400> 141 

Ala Gly Ser Ser Cys Asn Asp He Val Cys Thr Glu Gin Cys Val Met 
15 10 15 

Ser Gly His Phe Asp Lys Lys lie Arg Phe Trp Asp He Arg Ser Glu 
20 25 30 

Ser He Val Arg Glu Met Glu Leu Leu Gly Lys He Thr Ala Leu Asp 
35 40 45 

Leu Asn Pro Glu Arg 
50 



<210> 142 
<211> 53 
<212> PRT 

<213> Homo sapiens 
<400> 142 

Thr Glu Leu Leu Ser Cys Ser Arg Asp Asp Leu Leu Lys Val He Asp 
15 10 15 

Leu Arg Thr Asn Ala He Lys Gin Thr Phe Ser Ala Pro Gly Phe Lys 
20 25 30 

Cys Gly Ser Asp Trp Thr Arg Val Val Phe Ser Pro Asp Gly Ser Tyr 
35 40 45 

Val Ala Ala Gly Ser 
50 



<210> 143 
<211> 54 
<212> PRT 

<213> Homo sapiens 
<400> 143 

Ala Glu Gly Ser Leu Tyr He Trp Ser Val Leu Thr Gly Lys Val Glu 
15 10 15 

Lys Val Leu Ser Lys Gin His Ser Ser Ser He Asn Ala Val Ala Trp 
20 25 30 

Ser Pro Ser Gly Ser His Val Val Ser Val Asp Lys Gly Cys Lys Ala 
35 40 45 



83 



Val Leu Trp Ala Gin Tyr 
50 



<210> 144 

<211> 14 

<212> PRT 

<213> Homo sapiens 

<400> 144 

Ser Gin Leu Ala Ser Gly Lys Leu Ser Lys Tyr Trp Ala He 



<210> 145 

<211> 52 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> SITE 
<222> (9) 

<223> Xaa equals any of the naturally occurring L-amn.no acids 
<220> 

<221> SITE 
<222> (11) 

<223> Xaa equals any of the naturally occurring L- ami no acids 



<220> 

<221> SITE 
<222> (15) 

<223> Xaa equals any of the naturally occurring L-ammo acids 
<400> 145 

Pro Gly Gly Gly Pro Cys Gly Asn Xaa Trp Xaa Pro Arg Gly Xaa Arg 
15 10 15 

Glu Lys Lys Phe Val Tyr Ser Pro Asn Leu Arg Leu Ser His Gin Ser 
20 25 30 

Leu Lys Val Leu Ala Leu Ala Thr Ala Ala Ala Ser Val Thr Leu Leu 



Thr Trp He Leu 
50 



<210> 146 
<211> 124 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (67) 

<223> Xaa equals any of the naturally occurring L-ammo acids 
<400> 146 

Lys Glu Glu Gin Arg Arg Gin Ala Pro Gly Gly Gin Asn Gly Ser Trp 
15 10 15 

He Val Lys Lys Val Trp Phe Ala Cys Leu Ala Val Met Ser Phe Leu 
20 25 30 

Gly Phe He Leu Asn Leu Gly Ala Arg Leu He Val Gin Pro Gin Ala 



84 



35 40 

Ala Leu Ala Ser Arg Gly Leu Arg 
50 55 

Gin Val Xaa Lys Arg Thr Leu Arg 
65 70 

His Lys Gly Arg Arg Ala Leu Ser 
85 

Ser Leu Gly Val Met Tyr Val Gly 
100 

Arg Lys His Ser Leu Leu Val Lys 
115 120 



45 

Gly Gin Gly Leu Pro Cys Glu Thr 
60 

Pro Gly Ala Val Gly Trp Leu Val 
75 80 

lie Ser Arg Lys Ser Ala Leu Val 
90 95 

Pro Gly Lys Arg Pro Gly Val Val 
105 HO 



Met Gin Ala Arg 



<210> 147 

<211> 40 

<212> PRT 

<213> Homo sapiens 

<400> 147 

Lys Glu Glu Gin Arg Arg Gin Ala Pro Gly Gly Gin Asn Gly Ser Trp 
15 10 15 

lie Val Lys Lys Val Trp Phe Ala Cys Leu Ala Val Met Ser Phe Leu 
20 25 30 

Gly Phe lie Leu Asn Leu Gly Ala 
35 40 



<210> 148 

<211> 40 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (27) 

<223> Xaa equals any of the naturally occurring L-ammo acids 
<400> 148 

Arq Leu lie Val Gin Pro Gin Ala Ala Leu Ala Ser Arg Gly Leu Arg 
15 10 15 

Gly Gin Gly Leu Pro Cys Glu Thr Gin Val Xaa Lys Arg Thr Leu Arg 
20 25 30 

Pro Gly Ala Val Gly Trp Leu Val 
35 40 



<210> 149 

<211> 44 

<212> PRT 

<213> Homo sapiens 

<400> 149 

His Lys Gly Arg Arg Ala Leu Ser lie Ser Arg Lys Ser Ala Leu Val 



Ser Leu Gly Val Met Tyr Val Gly Pro Gly Lys Arg Pro Gly Val Val 
20 25 30 



85 



Arg Lys His Ser Leu Leu Val Lys Met Gin Ala Arg 
35 40 

<210> 150 
<211> 60 
<212> PRT 

<213> Homo sapiens 
<400> 150 

His He He Phe Phe Arg Lys Trp Ser Thr Leu Ala Phe He He Pro 
1 5 10 15 

Tyr Ser Ser Val Ser Gly He He Ser He Ala Ser Phe Met Ser Val 
20 25 30 

Ala Ser Glu He Ala Ser Leu Val Phe Leu Arg Lys Asn Thr Thr Phe 
35 40 45 

Trp Ser Arg Asn Ser Ser Gly Arg Gly Val Gin Ser 
50 55 60 

<210> 151 
<211> 110 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (73) 

<223> Xaa equals any of the naturally occurring L-ammo acids 
<400> 151 

Val Leu Cys Gly Pro Gly Ala Ala Thr Arg Lys Gly Ser Gin Leu Asn 
15 10 15 

Pro Ala Val Ala Ser Pro Ala Phe Pro His Pro Gly Phe Phe Ser Leu 
20 25 30 

Ser Asn Leu Gly Ser Ser Tyr Ser Ser Ser Asn Thr Met Tyr Ser Cys 
35 40 45 

Pro Ser Glu Pro Leu His Arg Leu Ser Pro Leu Pro Lys Glu Thr Pro 
50 55 60 

Leu Leu Ser Ser Pro Ser Pro Thr Xaa Pro Ser Gin Pro Ala Glu Leu 
65 70 75 80 

Trp Phe He Phe Cys He Arg Val Lys Gly His Leu Pro Cys Gin Ser 
85 90 95 

Thr Pro Thr Leu Pro Leu Gin Ser Ser Glu Met Ser Ser Leu 
100 105 HO 



<210> 152 

<211> 39 

<212> PRT 

<213> Homo sapiens 

<400> 152 

Val Leu Cys Gly Pro Gly Ala Ala Thr Arg Lys Gly Ser Gin Leu Asn 
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Pro Ala Val Ala Ser Pro Ala Phe Pro His Pro Gly Phe Phe Ser Leu 
20 25 30 

Ser Asn Leu Gly Ser Ser Tyr 
35 



<210> 153 
<211> 40 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (34) 

<223> Xaa equals any of the naturally occurring L- ami no acids 
<400> 153 

Ser Ser Ser Asn Thr Met Tyr Ser Cys Pro Ser Glu Pro Leu His Arg 
15 10 15 

Leu Ser Pro Leu Pro Lys Glu Thr Pro Leu Leu Ser Ser Pro Ser Pro 
20 25 30 

Thr Xaa Pro Ser Gin Pro Ala Glu 
35 40 



<210> 154 
<211> 31 
<212> PRT 

<213> Homo sapiens 



<400> 154 

Leu Trp Phe He Phe Cys He Arg Val Lys Gly His Leu Pro Cys Gin 
15 10 15 

Ser Thr Pro Thr Leu Pro Leu Gin Ser Ser Glu Met Ser Ser Leu 
20 25 30 



<210> 155 
<211> 47 
<212> PRT 

<213> Homo sapiens 
<400> 155 

Thr Ser Ser Pro Gin Arg Arg Leu 

1 5 

Val Glu Pro Pro Ala Glu Pro Pro 
20 

Pro Pro Pro Pro Ser Thr Ser Glu 

35 40 



Pro Ala Gly Pro Arg Pro Pro Thr 
10 15 

Ala Glu Val Pro Pro Ser Gly Thr 
25 30 

Pro Leu Ser Arg Arg Arg Pro 
45 



<210> 156 
<211> 432 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (111) 

<223> Xaa equals any of the naturally occurring L-ammo acids 
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<220> 

<221> SITE 

<222> (115) , 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (206) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (316) 

<223> Xaa equals any of the naturally occurring L-ammo acids 
<220> 

<221> SITE 
<222> (395) 

<2 23> Xaa equals any of the naturally occurring L-ammo acids 
<400> 156 

Thr Ser Ser Pro Gin Arg Arg Leu Pro Ala Gly Pro Arg Pro Pro Thr 
1 5 10 15 

Val Glu Pro Pro Ala Glu Pro Pro Ala Glu Val Pro Pro Ser Gly Thr 
20 25 30 

Pro Pro Pro Pro Ser Thr Ser Glu Pro Leu Ser Arg Arg Arg Pro Met 
35 40 45 

Trp Gly Phe Arg Leu Leu Arg Ser Pro Pro Leu Leu Leu Leu Leu Pro 
50 55 60 

Gin Leu Gly He Gly Asn Ala Ser Ser Cys Ser Gin Ala Arg Thr Met 
65 70 75 80 

Asn Pro Gly Gly Ser Gly Gly Ala Arg Cys Ser Leu Ser Ala Glu Val 
85 90 95 

Arg Arg Arg Gin Cys Leu Gin Leu Ser Thr Val Pro Gly Ala Xaa Pro 
100 105 HO 

Gin Arg Xaa Asn Glu Leu Leu Leu Leu Ala Ala Ala Gly Glu Gly Leu 
115 120 125 

Glu Arg Gin Asp Leu Pro Gly Asp Pro Ala Lys Glu Glu Pro Gin Pro 
130 135 140 

Pro Pro Gin His His Val Leu Tyr Phe Pro Gly Asp Val Gin Asn Tyr 
145 150 155 160 

His Glu He Met Thr Arg His Pro Glu Asn Tyr Gin Trp Glu Asn Trp 
165 170 175 

Ser Leu Glu Asn Val Ala Thr He Leu Ala His Arg Phe Pro Asn Ser 
180 185 190 

Tyr He Trp Val lie Lys Cys Ser Arg Met His Leu His Xaa Phe Ser 
195 200 205 

Cvs Tyr Asp Asn Phe Val Lys Ser Asn Met Phe Gly Ala Pro Glu His 
210 215 220 

Asn Thr Asp Phe Gly Ala Phe Lys His Leu Tyr Met Leu Leu Val Asn 
225 230 235 240 



Ala Phe Asn Leu Ser Gin Asn Ser Leu Ser Lys Lys Ser Leu Asn Val 
245 250 255 

Trp Asn Lys Asp Ser lie Ala Ser Asn Cys Arg Ser Ser Pro Ser His 
260 265 270 

Thr Thr Asn Gly Cys Gin Gly Glu Lys Val Arg Thr Cys Glu Lys Ser 
275 280 285 

Asp Glu Ser Ala Met Ser Phe Tyr Pro Pro Ser Leu Asn Asp Ala Ser 
290 295 300 

Phe Thr Leu lie Gly Phe Ser Lys Gly Cys Val Xaa Leu Asn Gin Leu 
305 310 315 320 

Leu Phe Glu Leu Lys Glu Ala Lys Lys Asp Lys Asn lie Asp Ala Phe 
325 330 335 

He Lys Ser He Arg Thr Met Tyr Trp Leu Asp Gly Gly His Ser Gly 
340 345 350 

Gly Ser Asn Thr Trp Val Thr Tyr Pro Glu Val Leu Lys Glu Phe Ala 
355 360 365 

Gin Thr Gly He He Val His Thr His Val Thr Pro Tyr Gin Val Arg 
370 375 380 

Asp Pro Met Arg Ser Trp He Gly Lys Glu Xaa Lys Lys Phe Val Gin 
385 390 395 400 

He Leu Gly Asp Leu Gly Met Gin Val Thr Ser Gin He His Phe Thr 
405 410 415 

Lys Glu Ala Pro Ser He Glu Asn His Phe Arg Val His Glu Val Phe 
420 425 430 



